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REPORT OF BOARD OF FISH COMMISSIONERS. 


To the Honorable Cyrus G. LUCE, 
Governor of the State of Michigan : 


The State Board of Fish Commissioners respectfully submits its seventh 
biennial report, in obedience to the statute under which the board was or- 
ganized and exists. 

This seventh biennial report covers all operations of the commission from 
the close of the last report, December 1, 1884, to the 1st day of December, 
1886. During the past two years the results of our work have been, in the 
main, quite satisfactory, and fully abreast, in some particulars in advance, of 
the promises made in the last report. 

Good progress has been made in planting the streams with brook trout; a 
large number of citizens have been supplied with German carp for private 
ponds, besides supplying by free distribution the most approved instruction 
for the care and culture of carp; the product of whitefish hatcheries has 
steadily increased, and the planting of this product has begun to make an 
impression on the great lakes; the four stations of the commission are in 
excellent order and steadily gaining in efficiency; the important work of 
exhaustive examination of our inland waters has been well begun, its 
methods having been thoroughly revised and systematized ; the office work 
and finances of the board are most capably managed by an experienced secre- 
tary, whose entire time is devoted to the business, and a treasurer, who, with- 
out compensation, has given valuable time to our general interests, besides 
giving the board the advantage of doing its business with an established 
bank; finally, the general operations of the commission have grown in favor 
with the people of the State, during these two years, and we believe we are 
warranted in saying have gained the confidence and co-operation of the great 
majority of fishermen and fish dealers. 

We should be pleased to have the various State officers make personal ex- 
amination of the hatching stations and business office, in the belief that such 
investigation would satisfy them that the expenditures made by us on behalf 
of the State for permanent improvements, as well asfor current operations, 
have been and are being judiciously made, and as economically as is consistent 
with thoroughness and efficiency. 

In proof of the fact that a reasonable amount of success has attended our 
operations, we refer to the statements made in the treatment of the various 
topics of this report, as well as to the schedules annexed hereto. 

For convenience of the reader, the report is divided into topics covering 
the various branches of work prosecuted, as follows: 


a 
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I. The industrial fisheries, their extent and value, including reported 
catches for seasons of 1884 and 1885. 
II. Regulation and inspection of fisheries. 
A. Industrial. 
B. Inland. 
III. Artificial propagation and distribution of food fishes. 
A. Operations in food fishes. 
. Whitefish. 
. Brook trout. : 
. Schoodic or land-locked salmon. 
. Lockleven trout. 
Pickerel. 
Salmon trout. 
. California trout. 
. Grayling. 
. Hels. 
10. Carp. 
Other native fish that should be cultivated. 
. Present stations and equipments. 
1. Detroit station. 
2. Petoskey ‘‘ 
3. Paris i 
4. Glenwood ‘‘ 
. Needed and proposed extension of stations and equipment. 
. Examination of inland waters. 
. General organization with work of commission. 


aw 
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I. THE INDUSTRIAL FISHERIES. 


Year by year as the population increases, the question of cheap and 
wholesome food supply is growing in importance, and more urgently calls 
attention to the necessity of intelligent cultivation of our great public 
domain of waters. The waters of our State are essentially public because 
they can never be the subject of any but the ‘most limited private ownership 
and beneficial use, and their cultivation by private owners for fishery pur- 
poses is interdicted by natural laws. If these waters are cultivated at all it 
must be done by the State. That the continued productiveness of our 
waters can assist materially in furnishing cheap and wholesome food to our 
people, must be conceded by every man who knows anything of the economic 
history of Michigan and its people. : 

For years past our industrial fisheries have contributed a considerable por- 
tion of food to our people, it has furnished a fairly incrative business to 
many of our citizens, it has given employment and support to many families, 
in some instances to whole communities, and supplied an article of com- 
merce which has brought back into this State money that has contributed 
its fair share to the development and prosperity of the commonwealth. 
Our inland fisheries of lake and stream have been, in proportion to their 
extent, not less valuable in the same direction. While they have not fur- 
nished an article of extended traffic for export, they have, however, attracted 
many visitors from other States, whose expenditures here have been of great 
value, particularly in the newer and sparsley settled portions of the State. 
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Thus, in either branch our fisheries have been, and are still, respectable fac- 
tors in the growth and prosperity of the State; and for that reason are 
worthy of attention by the public authorities; and every consideration which 
affects them, whether it be of their preservation by suitable laws, or of their 
gradual extension to increase their productiveness by artificial means, calls 
for patient investigation and intelligent action on the part of those charged 
by their official trusts with the care of the State’s public interests. 

The duties of this board require it to present to the Executive and Legis- 
lative departments of the State, a report of their operations in fish culture, 
including such facts and suggestions respecting the well-being of the fisheries, 
as come of experience in the discharge of its duties. 

The commissioners have taken a broad view of their duties respecting the 
industrial fisheries, and have sought by every means in their power, to learn 
the exact condition, the extent, the value and needs of the same. We have 
been seriously hampered hertofore in the performance of this duty by the 
vagueness of our information and data, and so unsatisfactory has been our 
presentation of these matters to the Executive and Legislature on that 
account, and so little impression did our representations seem to make upon 
the Legislature, that it was deemed an imperative duty to provide reliable 
statistics and information with this report, as the foundation of our recom- 
mendations respecting the regulation and good government of the industrial 
fisheries. Special attention is asked to this department of the commission’s 
work. 

In presenting this branch of our subject, the industrial fisheries of Michi- 
gan, we ask all readers to bear in mind this brief summary of the whole 
matter. . 

The industrial fisheries are of great value. 

They are being speedily ruined. 

They can be saved by (a) proper legal regulation, and (b) artificial propa- 

gation. 
“They can not only be saved but they can be vastly increased by the same 
remedies. The product of 13,000 tons (1885) may be made 30,000 tons. 

These same remedies may, within a reasonable period, become self-sup- 
porting by a properly adjusted license system. 

The facts are contained in the following pages, and the remedies suggested 
by the facts, which this board recommends, have the substantial approval and 
support of all intelligent men who have considered the subject, as. well as 
that of the entire body of representatives of the fishing interests of the 
State. 

Failing in our request to the Legislature at the last session to secure a law 
for the appointment and means to employ an inspector and wardens of the 
fisheries, for the double purpose of enforcing the laws, and gathering statis- 
tics and other indispensable information of the condition and needs of the 
fisheries, the commissioners were presented with the alternative of going 
another two years without the facts, upon which alone this subject could be 
properly presented to the State authorities and. the people; or of economizing 
in some other branches of their work, and expending enough of their appro- 
priation to secure at least one full and intelligent statistical report. The 
latter course was adopted without hesitation, and they were fortunate enough 
to secure Mr. Lyman A. Brant, of Detroit, a member of the last House of 
Representatives, to act as statistical agent of the board for the season of 
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1885. The commissioners are thus able to present a complete and perfectly 
reliable report of the extent, value and condition of the industrial fish- 
eries of Michigan, as they existed at the end of 1885. Mr. Brant’s 
work speaks for itself through his admirable report which is given in 
full below. We wish to make this public acknowledgement of our appre- 
ciation of his work, as having been systematically, economically and 


thoroughly done; and to say that we regard it as the most valuable 


service that has yet been rendered to the State in connection with the 
industrial fisheries. Mr. Brant was employed upon this work from 
September 1, 1885, to April, 1886. It was with sincere regret that his resig- 
nation was accepted, because the condition of our funds did not warrant a 
longer continuance of his services. This was particularly regretted, as an 
equally accurate summary of the product and general condition of the 
fisheries for the season of 1886 would, without doubt, have enabled the com- 
missioners to present with this report, a reasonably just and comprehensive 
scheme for licensing fishing; one that could be urged with confidence, and 
the assurance that it would be cordially accepted by all fishermen and fish 
dealers. This matter of license will be further considered under the next 
general topic, with which it more naturally belongs. 

The summary of the fisheries reports for 1884, which are given just below, 
furnish a striking contrast to the reports of 1883. No agent was employed 
to visit the coast, as we had no means to employ one, and our only recourse 
was to send to the fishermen who had reported in 1883 the blanks for 
reports and urge upon them the advantage of compliance with the law. The 
result was that 50 fishermen and dealers reported, against 83 in the previous 
season. We think the only occasion for surprise is that so many reported in 
the absence of the personal visit of an agent. It, however, also furnishes a 
very marked evidence of the importance of having the matter brought to the 
attention of the fishermen when contrasted with the reports of 1885. Inthat . 
year the number reporting was 432. In examining the summary of the 
reports of 1884, it must be remembered it is only a partial showing of the 
product for that year. The number of men reporting was less than one- 
eighth of the number reporting in 1885. A comparison of the reports of 
the same firms for these three seasons shows conclusively, what every 
fisherman has stated in general terms over and over again, that the relative 
product of each one has steadily fallen off—by relative, we mean the total 
product as compared to the extent of twine, boats and men. 

The smmmary of the reports for 1884 is as follows: 


STATISTICS OF FISHERIES FOR 1884. 


No, 01 lbs. ol whiteheb.. . 0. eter Nees eran ee eee 1,247,697 
“4 SE EPO UG oe Mie ie ee rh) ee Oe Oe ae 812,682 

a ec LLOITIN Ge fe as eee 1,585,742 

“ BRS ge URE OER TE OSU 1 age Unies id ee i 26,627 

2 ee all OLROr (KINGS seca e be oe ae eee Jit LTE oe 498,642 
Total number of pounds.2 2). 2 se eee 4,171 390 


Dhe total value) eos Sai Cee re een eee oo ee $125,351.94 
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MOO parenots,e(2OS; 207i fathoms) Cvseesyietdeusen UScdle lived 2,479 
‘© pound nets... ---..+-..... 2-2-2222 2 ee eee see eee 21 
SeMETIOR SS Slaps Ne ea Pee eae aa) tk ro Salt 14 
LS Geter eres es SNE IS Sh eer Miedo ds LSS Te teendreams oe LT tte 11 
Gs DOnteeat sorts aL assem bs ee 38 
aM RUIACUBSOUL LB ee ute eh tuts on mnie aide Ue pre a a y eeo ya nl wee ir 
See TU Ue sere Parti ne elas Ose PEN eR A, nag Phooey wh Joyal 29 
Reo ueI DLO ved: stint ose Sieur by hee ate eng aed ial a 290 


There were but 50 fishermen who reported. 


The summary of statistics for 1885 will be found in the report of Mr. 
Lyman A. Brant, statistical agent of the board for that year, which is here 
given in full: 


REPORT OF STATISTICAL AGENT. 


To the State Board of Fish Commissioners : 


GENTLEMEN :—Receiving from your board, in August last, an appointment 
as statistical agent, and having entered upon my duties as such officer, I have 
at this time to present the following report of my doings: 

I entered upon, with some misgivings as to my ability to perform in a 
satisfactory manner, the duties assigned to me by your instructions of Sep- 
tember 5, 1885, covering as they did an extensive field of inquiry, and one to 
which I was almost a total stranger. Whether or not those duties have been 
discharged in a reasonably satisfactory manner, taking into consideration all 
the circumstances connected with the task, the facts submitted and the 
opinions expressed must bear testimony. 

I first began the active canvass of the lake coast at Marquette, Lake 
Superior, where I arrived September 9, 1885. The reason for commencing 
my work so far away from headquarters was, as you will recollect, that it 
was deemed advisable to make the Lake Superior coast before the heavy fall 
gales which prevail there had set in. From Marquette the coast was can- 
vassed up the shore to Big Bay, from thence to Keweenaw Bay and 
Houghton. Arriving at the latter place I learned that to reach Isle Royale 
it would be necessary to go to Duluth, and that the trip would consume from 
10 to 14 days. As the only Michigan firm fishing there at that time had its 
headquarters at Houghton, I concluded to abandon my contemplated visit to 
Isle Royale, being impelled to that conclusion by the fear that the time 
devoted to it would prevent my making the circuit of other and more im- 
portant portions of the lake coast before the close of navigation. Other 
points westward from Houghton and eastward between Grand Island and 
Whitefish Point were also not visited, partially for the reason stated above, 
with the additional one that but very few fishermen were at that season of 
the year engaged there. ‘hose who were on the ground at that time I 
secured the names and postoffice addresses of, and they have since sent in 
the returns required by the law. As indicated above, I feel that my canvass 
of the Lake Superior coast was not as thorough as it should have been. In 
fact, the work, to be complete, should be done on those shores between 
October 1 and November 1, as that is the time when the fishing opera- 
tions there are in full blast. As the country is sparsely settled, much of the 
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coast very difficult of access, and many of the fishermen non-residents, it is 
a difficult matter to obtain personal interviews with them at other times. 

From Houghton I went to Menominee, on the shore of Green Bay, from 
that point to Escanaba, from those places working the shores of Big and 
Little Bay de Noquet thoroughly. The fisheries in these bays of Lake 
Michigan are very important, and vary from those of Lake Superior in the 
fact that few trout are taken there, the catch consisting mainly of 
whitefish and herring. Here also are found a variety of whitefish called 
“Menominees.’’ They are caught in abundance in these waters, and but 
rarely in other’ parts of Lake Michigan. They appear to inhabit about the 
same depth of water as the whitefish, and are taken largely in the winter 
season in gill nets of about 34 inch mesh. They rate in the market but little 
better than herring, and dealers generally pronounce them inferior as an 
article of food. 

There are perhaps but few localities along the entire lake coast where fishing 
has been conducted in a more wasteful manner than around the shores of Green 
Bay and the logical result has followed, viz., the catch of whitefish has exhibited 
a constant and very marked decline in the number of pounds and average 
size, but the number of fish taken has not perhaps fallen off in a marked 
degree. The almost universal testimony of fisherman there, is that steps 
should at once be taken to stop the further destruction of young whitefish. 
When I was in that locality almost every fisherman’s shanty bore evidence of 
the extent to which the slaughter had been carried, in the hundreds of | 
packages of Nos. 2 and 3 salt whitefish which they contained, some of the 
packages of 100 Ibs. containing from 300 to 350 fish. Most of the fishing in 
these waters is done with pound nets, the depth of the water and the bays 
and inlets protected from sterms being favorable to their use. During the 
past three or four years many of the whitefish caught here bear the peculiar 
‘ear-marks” of the Lake Erie fish, and many of the old fishermen were pos- 
itive in expression of the opinion that they were the result of plants made by 
the State and United States Commissions. At Fairport I saw about 1,700 
Ibs., of whitefish taken from one pound net, and Capt. Nat. Saunders 
pronounced them to be Detroit River fish, which had been planted. Most of 
them were No. 1 fish, and they averaged more than 14 pounds each, 

From Green Bay to Detour the character of the fishing is about the same 
as that of the former place, save that the ‘‘Menominees”’ almost entirely disap- 
pear and the lake trout becomes an important part of the catch. At Thomp- 
son, Manistique, Seul Choix, Naubinway, Epoufette, St. Ignace, Mackinac 
Island, St. Martin’s Bay and Detour large interests are located. At Gros 
Cap, near St. Ignace, an important herring fishery is located, about the only 
one on that shore. 

The north shore of Lake Michigan is subject to heavy gales of wind and 
much of it is unsheltered, which renders the use of the pound net rather 
difficult, still in every place along the coast where it is possible to make 
them ‘‘stick’’ they are located, and it is probable that they have made the 
best catches of this year. Gill netting is also extensively carried on, there 
being about 100 small rigs in operation between Manistique and St. Ignace 
and several large outfits, or about one rig to each mile. There are also fully 
70 pound nets in the same distance. Near Naubinway there are 13 pound 
nets in a string, reaching out a distance of three miles or more. As an 
evidence of the enormous decrease in catch in the neighborhood of the: 
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‘Straits’? Mr. Wm. Sullivan, of Mackinac Island, says his former partner 
Capt. Bennett, brought two pound nets there in 1862, and cleared $15,000 
with them the first year. In 1882 with eight nets, they did not catch enough 
fish to pay expenses, and quit the business. There were a few pound 
nets in those waters before theirs. 

From Detour to Sault Ste. Marie not much fishing is done, and that princi- 
pally by pound nets. The catch is whitefish, wall-eyed pike, sturgeon and 
muskallonge, ranking inimportance inthe order named. Probably greater 
numbers of the latter fish are caught in the widenings of the Sault Ste. Marie 
than in any other waters of the great lakes. John Buschow (‘Indian John,’’ 
as he is known to tourists) who is the oldest canoe fisherman now at Sault 
Ste. Marie, reports that the falling off of the whitefish catch at the rapids has 
been very marked in the past few years. As an instance, he says that on the 
12th of April, 1878, with canoe and dip net he caught 1,800 whitefish; on the 
_ 13th over 1,300, the 14th about 1,000 and, for six weeks following an average 

of 250 fish per day. They averaged four pounds each. This year, during May 
and the first half of June his catch averaged 200 pounds per day—and aver- 
aged about 3 lbs. per fish. Hight Indian canoes fished at the ‘‘rapids’’ 
this year. 

Whitefish Point and Grand Marais are the only important fishing points 
on Lake Superior which have not been heretofore mentioned. The twine 
principally in use is in the form of pound nets. The coast between these 
two places is of so bold a character as to afford no harbors, and as there 
are no railroad connections, the opportunities of getting fish to market, even 
if nets could be maintained in the water, are very poor. 

The east shore of Lake Michigan, from Michigan City as far north as Cat 
Head Point, presents in general similar characteristics. The whitefish 
catch has shown a steady and rapid decline for the past four years, and I 
think the assertion a safe one that the falling off during those years has 
been 25 per cent. each year from the preceding one. The fisherman 
attribute this decline to three causes: 1st. The destruction of small white- 
fish by the use of small-mesh pound nets. 2d. The fouling of the water 
with mill refuse and fish offal. 3d. The catching of spawning fish as they 
are traveling to or on the spawning beds. While each of these causes has its 
adherents, the vast majority of the fishermen declare the first to be the 
principal evil. Laflin & Co., of Chicago, who have been large buyers of 
Michigan fish for anumber of years, say: ‘‘The fish are literally caught out 
in Lake Michigan, and where there ought to bea large source of food supply 
to a rapidly filling country, it is being foolishly wasted by a few men to 
make a living for the time being, who do not intend to stay in the business 
permanently.”’ 

The catch in these waters for pound nets since the whitefish yield began 
to show such a marked decline has been sturgeon, whitefish, herring and 
‘* black-fins,’? in the order named, the former representing almost 50 per 
cent. of the catch. For gill nets the catch is trout, ‘‘black-fins,’’ ‘“long- 
jaws’? and whitefish in the order named, probably about 40 per cent. each 
of the first two varieties. Almost the only good catches of whitefish on 
this shore of the lake this year were made in Grand Traverse Bay a short time 
in November. 

Of the ‘“black-fins’’ as a variety almost peculiar to these waters, it is 
proper to say, that, while they have been caught here for many years, persons 


12 SEVENTH REPORT--STATE FISHERIES, 


whose opinions would be valuable as to their history and habits have not as 
yet given them much attention. Consequently but little more is known of 
them than what has been gathered from the observations of practical fisher- 
men of non-scientific education. From these sources it appears that they 
inhabit the deeper waters, with the lake trout, and, save now and then a 
stray one, are not taken in pound nets. Even during their spawning season 
they do not come into shoal water, as do most other kinds of fish. Another 
peculiarity of their habits is that they begin to spawn about the same time 
as do the trout, and continue until long after the whitefish have ceased. It 
has been no unusual thing to take them in mid-winter in a condition that 
would indicate the eggs just ready to flow. Asa food fish they are inferior 
in quality, being too soft to handle well fresh, and too oily to salt. A mass 
of fatty tissue ranges along the dorsal fin. A fisherman of long experience 
writes me: ‘‘ I would like to haul on the net that would take the last one 
out of Lake Michigan.’’ The prices they bring in the market are a little 
better than herring. Of the ‘‘long-jaws’’ still less is known. They are 
taken in large numbers in the neighborhood of Charlevoix, and fishermen 
incline to the opinion that they are a hybrid between the whitefish and the 
herring. ‘They are rarely seen of more than 14 lbs. weight. 

As stated above, the sturgeon catch represents about 50 per cent of the 
total catch of this shore, and prices are as good as for whitefish. The meat 
is both smoked and frozen, and at various places the spawn is manufactured 
into caviar. It was impossible for me to ascertain the number of pounds of 
this article prepared, owing to the fact that much of it was sold for cash, 
and no account made of it either by buyer or fisherman. One manufacturer 
had a record of 14,000 lbs. made by him during the year, and there were 
others more extensively engaged in the business than was he. As an 
example of the astonishing yield of eggs per fish, I saw 70 lbs. taken from 
two fish, and it was not considered anything remarkable either. A com- 
paratively new industry is winter fishing for sturgeon with hooks. These 
hooks, with snoods about 16 inches in length, are strung on set lines, being 
placed from six to eight feet apart. The hooks are baited with minnows or 
larger fish cut in pieces, and are sunk to the bottom. It has these advan- 
tages over other forms of winter fishing—the rig costs but little, and it lies 
at the bottom, where ice and sea has but little effect on it, while the fish do 
not die and decay if they are left sometime in the water after being caught. 
No less than 300,000 hooks have been or are been fished this season between 
St. Joseph and Ludington. Sturgeon gill nets, from nine to fifteen inch 
mesh, are also largely used. 

From the mouth of Grand Traverse Bay north through the Straits of 
Mackinac, thence southwest as far as Thunder Bay, the fishing presents 
much the same characteristics, trout, whitefish and herring in the order 
named constituting the catch. In the vicinity of Thunder Bay, however, 
the trout begin to grow scarcer, and the wall-eyed pike (commonly called 
pickerel by Michigan fishermen) appear to take their place, while in Thunder 
Bay probably 50 per cent of this year’s catch for pound nets has been 
pickerel. They have been fished down to a very small size, as have also the 
whitefish. Around the immediate vicinity of the Straits and as far south as 
Cheboygan gill nets appear to be most extensively used, but from Cheboygan 
southward to and including Saginaw Bay, nearly all the fishing is done with 
pound nets. Trout and whitefish are the kinds caught by the gill twine, 
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probably 60 per cent the former; and pickerel, whitefish and herring by the 
pound nets, About 50 per cent of this catch is pickerel, while in Saginaw 
Bay the percentage is even greater. All the pound net twine in use on this 
last named coast is sma]l—two and two and a half inches—and as a result 
the pickerel and whitefish are more than half of them No. 2, or less than 
14 lbs. in weight. Not less than 250 of these nets are in use on the shores of 
Saginaw Bay alone, and unless something is speedily done to change the 
conditions under which they are at present operated, ere long profitable 
fishing in these waters will be a thing of the past. It is a crying shame that 
this body of water, perhaps the finest on the whole line of the lakes as a 
resort for this most valuable food fish, should be destroyed to satisfy the 
greed of a few fishermen, who appear to be too short-sighted to realize the 
fact that they are ‘“‘ killing the goose that lays the golden egg.” 

From Port Austin to the St. Clair River but little fishing is done, and that 
principally by gill nets. The general sentiment among the few engaged in 
the industry within that range of coast is that the fishing has been destroyed 

épy the same methods which are so rapidly depleting the waters of Saginaw 
Bay and other parts of the lakes. The catch for these gill nets has been 
very light during 1885, and fully 75 per cent trout. 

The Saginaw and Shiawassee Rivers are also literally “‘ fished to death.” 
All kinds of nets are used, but the principal ones are pound and fyke nets, 
with meshes of two inches. I recently saw in Detroit two barrels of pickerel 
(wall-eyed pike) which came from these rivers, and the dealer who had them 
said the apple barrels containing them held about 1,000 fish. They would 
not average more than four ounces each. Another year in the water and 
they would have weighed more than 14 lbs each, and instead of being worth 
14 cents per lb. as they were, would readily have brought four cents 
per lb. More than one hundred fyke nets and seventy-five pound nets are 
fishing in Saginaw River between Banks and Saginaw alone—a distance of 
about 12 miles. 

Fishing in the St. Clair River is practically a thing of the past. A few 
seines are in use there, but the catch is light. The twine used is 23 inch 
mesh or smaller and as a result fully 4 of the pickerel caught are under 14 
lbs. weight. A few sturgeon are also taken, but the whitefish, of which 
there used to be large quantities caught have entirely disappeared. ‘The 
most extensive fisherman on the river, who has fished there for 25 years, 
reports that his catch decreased 50 per cent. last year and 25 per cent. for 
the three years preceding. With one 36 fathom sein> 15 years ago he used 
to catch three times as many pounds of fish as he can take now with seven 
60 fathom seines. ‘Then he used to catch large numbers of whiteflsh, but 
there are none in the river now. 

In Lake St. Clair fishing has been carried on since September 20 last, 
despite the law prohibiting the use of nets in most of the lake, which went 
into effect on that date. The nets used are pounds, seines and fykes, and 
are all of small mesh 24 inch or less. The catch of the pound nets, which 
are mostly used in the lake south of Milk River, is sturgeon, pickerel, her- 
ring and whitefish in the order named, and that of the seives and fyke nets, 
pickerel, perch and other kinds of rough and soft fish. As in the Saginaw 
and St. Clair Rivers, many of the pickerel taken are very small. 

But very few fishing grounds are operated in the Detroit River, and the 
great bulk of the catch is herring. A few whitefish have been taken, but the 
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number is insignificant when compared with the enormous yield of former 
years. The vast number of pound nets, set in long strings in the head of 
Lake Erie, makes it only a matter of surprise that any fish are able to get in 
the river from the lake below. Seines only are used in this river. 

From the mouth of Detroit River to the State line, and, in fact, in the 
entire end of Lake Erie west of Sandusky extensive fishing is done. Pound 
nets are used almost exclusively, the waters being adapted to their use by 
reason of being sheltered from heavy seas. No less than 108 of these nets 
were in use last year between the Ohio line and the mouth of Detroit River, 
a distance of less than 25 miles. The catch consists of herring, pickerel, 
-whitetish and sturgeon, ranking in importance in the order named. The 
herring catch of the fall of 1885 has been perhaps heavier than ever before 
known, both in the head of Lake Erie and Detroit River, while the whitefish 
catch dwindled down to insignificant proportions. In the spring the sauger 
catch is quite an important item. ‘These fish are a small variety of pickerel, 
and are not taken in any large quantities save in Lake Erie and Thunder 
Bay, Lake Huron. ; ( 

From the foregoing it will be seen that an attempt has been made to visit 
the entire lake coast of the State where fishing is carried on, save Isle 
Royale. While some portions of the territory, perhaps, have not received 
the careful attention they deserved, the vast extent of coast to be covered 
within a comparatively short space of time prevented a more detailed can- 
vass. In this connection I may mention that the United States Fish Com- 
mission maintained in the field this fall no less than six men for the perform- 
ance of about the same work which this commission was compelled, on 
account of its limited funds, to place upon the shoulders of one. The work 
is important, as tending to demonstrate the extent and value of an industry 
peculiar to the State, of which few people, save those actually engaged in the 
business, have any conception. 

A gratifying result of my labors, however, has been the largely increased 
number of reports received this year from fishermen. In 1883 eighty reports 
were made; in 1884 but fifty reports were received by mail; while this year 
the number received foots up 427. This large increase would go to indicate 
that the interest of fishermen in the work of the commission is beginning to 
awaken, and that their assistance and codperation may be more universally 
looked for in the future. Still, quite a number of fishermen have failed to 
respond to my request to make returns, but of this class I have pretty gener- 
ally succeeded in securing their names and postoffices, with a statement of 
the number and kind of nets used. From this knowledge I have been enabled 
to make a tolerably close computation of what they have done, based on the 
average catch of other fishermen in the same localities. In making this 
computation care has been taken to avoid any tendency to exaggeration, and 
the approximation is probably some less than the actual yield. Most of the 
failures to make these reports have been with those fishermen situated remote 
from mail facilities, or those engaged on a small scale of river fishing. 

The almost universal testimony of fishermen from all localities is that the 
catch of 1885 has shown a decided falling off as compared with that of 1884, 
which was distinguished as perhaps the worst season ever known. Opinions 
vary somewhat as to the causes of this decline in yield, which has been stead- 
ily going on for the past four or five years, but the theories which generally 
prevail can be comprised in three. 
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1. DESTRUCTION OF SMALL FISH BY THE USE OF FINE-MESHED TWINE. 


Fishermen in all localities agree that this has been a very potent factor in 
the rapidly decreasing yield of whitefish and pickerel, our two most valuable 
species. ‘I‘hey are equally agreed that some steps should be taken at once to 
prevent this wanton destruction, which has been going on for years. They 
know from the testimony of others of their class, and from actual observation, 
that on the Canadian fishing grounds, where stringent regulations to pre- 
serve the infants of these species are enforced, each year witnesses a good 
average catch, on the increase, if anything, instead of the steady dwindling 
away of the yield of the ‘‘free-for-all’’ grounds of Michigan. They have 
reasoned from effects back to causes. Of course the fisherman who has on 
hand a quantity of this small meshed twine can hardly be expected to yield 
his assent to a system of regulation which will make his property valueless, 
although many of them have had the honesty to do so, as I shall show fur- 
ther on, but none of them have been able to invent any practical scheme for 
saving these little fish from destruction other than by the enlargement of 
the meshes. — 


2. FOULING OF THE WATERS WITH SAW-DUST AND FISH OFFAL. 


This cause of complaint, unlike the first, is largely local, and is much less 
a grievance now than in years past. There are some places, nevertheless, 
where the practice of running sawdust and edgings into the water has become 
not only an intolerable nuisance from a sanitary point of view, but a great 
annoyance to navigators of steam craft, and utterly destructive of fishing 
grounds which were before the natural resort of the whitefish. Particularly 
is this state of facts true at Baraga and Pequaming, on Keeweenaw Bay; 
Manistique on the north shore of Lake Mchigan; and Muskegon and other 
places on the east shore of the same lake. ‘The surface of the water for miles 
around each of the places named is covered with this stuff, and both vessel- 
men and fishermen report that the natural formation of the bottom has been 
completely covered by the rotten sawdust deposited there. This unnecessary 
destruction of the feeding and spawning grounds of the fish should have 
been prevented years ago, but even at this late day there is no good reason 
why early legislative action should not intervene to prevent the few mill men 
who still persist in this practice from so using the waters of the great lakes 
and the streams emptying therein as to subvert the rights of every other 
class. 


3. UNFAVORABLE AND VIOLENT WINDS DURING MUCH OF THE YEAR. 


At first blush it might appear that the wind and weather would have but 
little effect on the total catch of a fishing coast so situated as is that of 
Michigan; that what would be a good condition for one coast would be a 
bad one for another, and vice versa. Nor do I think this so good a reason 
to account for the decreased yield as either of the others. There can be but 
little doubt, however, that the weather during the year 1885 has been more 
unfavorable than for many years past. The early part of June witnessed 
fierce storms on Lake Michigan especially, which seemed to drive the white- 
fish almost entirely from the eastern coast of that lake, to which they did 
not return, and from about the first of September to the close of navigation, 
storm followed storm of so violent a character, and in such rapid succession, 
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as to make the occupation of pound net fishing, except in well sheltered 
localities, extremely dangerous and unprofitable. 

While the total number of pounds of fish reported as the result of last 
year’s catch is considerably in excess of the aggregate of any other year, it 
must be borne in mind that the number of fishermen making reports is fully 
five times greater than in any other year, and that the increased number of 
pounds bears no relative proportion to the increased number of reports. The 
following table shows the aggregate catch of the only firms (nine in num- 
ber) submitting reports the three years last past, with the amount of twine 
in use each year: 


Year. Whitefish. : Trout, Pound Nets. tah 
BA ShS8S Sic PRs i Mean eM LOR RMDP arn oer arith SP aa Babed ees oa aM eae) 524,561 400,189 86 48,100 
yoke. Wii th ie MECC LO ek Co a ep ge su le UL A de ep es aga 658,845 358,667 46 | 61,805 
A Bose Hs Saeco al eee a ANN Cr oan Ree eee Soe a ie Coe Ak AISI a sea ire | 407,903 426,064 50 | 52,005 


The following table shows the catch and amount of twine in use of 29 
firms which made reports for the years 1883 and 1885: 


Sana cea Trout, lbs. sip Qi pee ii Pound Nets. 
DSBS! Ne Oe VR SORRY TG So a eae te esl ate 2,289,617 994,887 557,530 808,967 204 
DS Bb Sie i ot ihe ine es Te ras ies saat rae a eee 2,028,630 1,289,403 381,461 316,609 206 


These tables show a very marked decrease in the whitefish catch during 
the year 1885 from that of the years 1883 and 1884; while the amount of 
twine in use was largely in excess of that used in the former year, and about 
the same quantity as was in service in 1884. Again, the reports this year 
from a large majority of those firms and individuals who have been engaged 
in the business for a term of years, represent a falling off from that of last 
year. For instance: of 427 fishermen, but 68 report a favorable season, and 
nine say this year was about the same as last. On the other hand, five say 
their catch fell off one-third: five report a decrease of one-fourth in catch 
from that of last year; seventeen a reduction of one-half; while 239 report 
the season ‘‘unfavorable,’’ and thirty-three ‘‘ very poor.’’? Fifty-two made 
no report on this inquiry. Of those whose returns indicate a falling off in 
catch, forty-eight attribute it to the stormy weather, seventeen complain of 
the fouling of the waters with mill refuse, or fish offal, and sixty-seven think 
the prime cause for the decreased catch and rapid depletion of our waters is 
the destruction of small fish by the use of fine-meshed pound nets, and they 
demand their enlargement. ‘T'wo hundred and nineteen gave no opinion as 
to the cause of falling off in catch. 

Seventy-seven pound net fishermen report in favor of making the meshes 
of pound nets three and one-half inches or more in the pot, seven favor 
three inches as the minimum size, and thirteen (all Saginaw Bay fishermen) 
recommend a law to punish dealers and fishermen who have small pickerel 
or whitefish in their possession, but do not favor a law to regulate the size 
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of meshes. Forty have no suggestions.on the subject. Thus it will be seen 
that a large majority of the pound net fishermen themselves favor a mesh of 
at least three and one-half inches as the minimum size, notwithstanding the 
fact that nearly every man of them has and is using smaller twine than that. 
Gill net fishermen are unanimously of the opinion that pound nets, if their 
use is tolerated, should be of larger mesh, and many favor their abolishment 


altogether. 
The number and class of fishermen reporting is as follows: 
PROMRIpIPE NOLO: a tnt Ameniok wee VoL eae oy et aT 139 
vem HANOLMal sc sco dled ele es os A Ye ae cen et ie OS: 198 
BA OeReeOOUNC Neb LSUPrMen= “oe 2. oy epee et Pe oe 5% 
Beeeatuary KO NObUsnermen. 0 oo 22 2 ee see ee LT A 33 
427 
The total number of nets used by these fishermen is as follows: 
REE a ee De SO we a = ese eee oo 982 
ee ees SO ou AUNOMS ee boo aoe ee eee 24,270 
EE ER ee an, Diag fe ee ay Gos Ee note om 57 
Se ee a a 8 es nih ee a) rmerenats 
The number of boats used by them is as follows: 
By Be ON LCE A di Cait A ean capes ai chen ed a NEE ha ee 66 
eee Rm 2 sarereety ys Qg ys WR ee ea a es ee oo 318 
Sere UDO Perret Secret 5b ee, te ee es Se 232 
eM Peer ee hoe eyes) to Hoe oy 165 
Pe EO GNC DLOVO eee on, ae ee a 1,704 


Reports have not been received of the catch of the following nets which 
are known to have been in use last year: 


Rene RIT mene One e Oty feo ee eae kee s SSE es oS oc ak ene 127 
Ee A UOQU ALN OMA wet ate eae ee. So Bus a ec od 2,800 
Pe EIEEG RY ee ety A ee eee oe Sonia Trace OW ets es Ne 52 
ene fg ee ca Le AAG ORN te Pag ox dal bal ap ved 4 


Adding these nets to those from which returns have been received, we 
have the following as the .total amount of twine in use in Michigan waters 
during the year 1885: 


GCP rt ogee Urea a a le Seek 27,070 
Eee ore nee es Oe age eee A 1,109 
RM Seren rr Meet eet ge ke eee 2 AN ok eo 272 
SEV IES J eo, mt aM aes A SE a a gs a a ln ee 61 


A better idea of the dimensions of this twine may be formed by the state- 
ment that the total length of the gill nets is 1,588,852 fathoms, 9,533,112 
feet, or 1,8054 miles. The length of the pound nets placed in a string 
would be not less than 1,064,640 feet, 177,440 fathoms, 201 8-11 miles. 
The total length of the seines is 4,909 fathoms or about 53 miles. Thus it 
will be seen that the nets fishing in Michigan waters would, if placed in a 
continuous string, be long enough to completely reach around our 2,000 miles 
of lake coast. 

An accurate statement of the total amount of money invested in the para- 
phernalia incident to the fishing business has been rendered impossible from 


5) 
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a variety of causes, chief among which was the suspicion prevalent among 
fishermen that the information imparted might be used as a basis for the 
purpose of taxation, or would disclose the nature of their business to per- 
haps their rivals. This was especially the case with some dealers and larger 
fishermen. From the partial returns furnished we have been able to glean 
the following statement, which is here submitted, not as an accurate show- 
ing but as calculated to convey a faint idea of the monetary importance of 
the industry: 


Veale Of BES evo el 0s oe Ce See ee $501,142 00 
Vis ie: OF DOBBS ON Gi Cg Bie is eee eee ee roa ect eee 319,746 00 
Value of docks and buildings) lsc oo eee ae 256,392 00 — 
Walue of other apparatus-.. 2-22. eee S255 1 ae 56,690 00 
TPotalee Sse Aa nea ene eae is Ge ee $1,133,970 00 


The above figures do not embrace the value of lands for fishing coast, and 
few of the returns from which the table is made were complete in all the 
items mentioned. ‘The item of ‘‘docks and buildings”’ especially is incom- 
plete and falls far below the actual value of that class of improvements. 

Returns from 427 fishermen show their total catch to have been as follows 
during the year 1885: 


Pounds. Per Pound, Value. 
Wihitetisn wr eke tere Oren Nek iy ts saute an ian ee | 7,994,459 4g $359,750 65 
TOWEL s eee ak ea rer tan Ree Boke abey PiSceUies sch | 4,431,573 236 113,289 33 
PROP TMS ee CAs Re oa boc EN ee wee Caen ante Be Nh 4,568,135 1% 68,522 02 
Pick eral es sla ee ee OL Tn et Un eae see 876,899 3 | 26,306 97 
DUUTSOON ee ee he ee ae ce ee tel ore oe ie eae eee 617,449 | 4 24,697 96 
BIg Cln basco tied so Luin aaa e ai on eey aed ceo ve smi ec Dae eek ae 35,813 | 5 1,790 65 
Other kinda! 0 yo MC aU ah dl aA at dea ae 79,585 87 
| 
TOPAle cer oe OLE AT oa AUR OU an OR Raa iar Rad armen 21,805,763 $673,893 45 


The number of pounds classified as ‘‘ pickerel”’ and ‘‘ sturgeon ”’ is not 
reliable as going to show the extent of the catch of those species, for the 
reason that fishermen in making returns in many cases included their catch 
of those fish under the head of ‘‘ other kinds,’’ our blanks having no head- 
ings for pickerel and sturgeon. ‘There are many points on Lakes Huron and 
Erie where the pickerel catch has been fully 50 per cent. of the gross number 
of pounds, and on much of the east shore of Lake Michigan the sturgeon 
catch has assumed equal or even greater importance. 

In addition to the returns made, as stated above, there were 127 pound 
nets, 140,000 fathoms of gill nets, 4 seines and 52 fyke nets known to have 
been in service from which no returns have been received. Approximating 
the catch of this twine upon the basis of what other nets of like kind have 
caught in the immediate vicinity, we have as a result: 
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YIP PERL Cee amr ui eras bi batts hewler ce Ee ibe OM. Glee ants 1,854,000 
MumimensACcramount returmedy. 20 tats Doe dota ae 21,805,763 


23,659,763 


In addition to this, one firm of Detroit, whose returns have not been fur- 
nished up to this date (March 1), has caught at least 1,000,000 pounds; and 
ten buying firms return as having purchased from fishermen who have made 
no returns, and whose catch has not been computed above: 


Pounds. 

Penn ECT Maree t ei ia grt eel yi ae Up las oO bade A iy, 734,856 
Piette me eee gl re ened See A tie ee wee a ike 435,959 
Poe arty one eed tere Uti MeO il aig lad lie poe eae. 279,425 
ATRcrrepe TTL ChSP pen ntin Saenee pose NS pe tS leh ek bo AP eis ee 271,872 
Pal wiee sli 

To which add catch of firm above mentioned___....._.--_-.-.--- 1,000,000 
2,722,112 


Adding this result to the figures heretofo1e given, we have as a careful 
estimate of the total catch of Michigan fishermen for the year 1885 the 
grand total of 26,381,875 pounds, nearly 13,190 tons, which at the average 
price of 3 cents per pound (about what the fisherman receives) would realize 
a monetary value of $791,456.25. 

Few persons realize what a wonderfully prolific source of food supply we 
have in the waters of the great lakes—one of the most bounteous store- 
houses of nature. Not subject to private ownership, requiring no cultivation 
and little labor for the gathering of its rich harvest, there is nothing strange 
in the fact that our waters have tempted the cupidity of a class of men to so 
use them as to almost destroy their resources. Blind to all interests save 
those of the immediate present, they have so prosecuted the industry as to 
threaten the complete depletion of the waters. The farmer who would 
plant his fields year after year with exhaustive crops, without seeking to 
replace the drainage upon the soil by the use of fertilizers, would soon find 
his acres barren, unproductive and worthless. His ownership prompts him 
to the pursuit of a different policy—one which keeps up the fertility and 
value of the soil. The waters of the lakes, in which the rights of private 
ownership cannot be acquired, have been used without regard to the wants 
of the future, or the rights of succeeding generations of men, who should 
have the right to draw upon them as an important source of food supply. 
Legislative interference is imperative, to the end that this wonderful natu- 
ral resource may not be sacrificed to the greedy demands of the present. 
In the following pages will be found some suggestions of regulations which 
seem most needful. : 

In addition to what has already been stated in these pages, the following 
brief enumeration of the more valuable food fishes is submitted: 

The most valuable of the food fishes inhabiting the great lakes is the 
Whitefish (Coregonus Clupei formis), and it is common to all of them and to 
some of the inland. lakes as well. There are, however, a few varieties of 
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the whitefishes which seem to he peculiar to certain waters. Among these 
varieties may be mentioned : 

1. The Cisco (Ooregonus Hoyi—called herring by some fishermen, also 
“Moon-eye’’). It has only been noticed in Lakes Michigan, Hrie and Onta- 
rio; is the smallest of all the whitefishes, rarely weighing more than half a 
pound; inhabits deep water, from thirty to seventy fathoms, and appears to 
be a principal article of food for the lake trout. It has, from its small size 
and scarcity, little economic value. Nothing distinctly is known of its food 
or breeding habits. 

2. The “ Black-fin ’’ (Coregonus Nigripinnis) has been found in Lake Mich- 
gan, and inhabits the deepest portions of the lake, being taken in from 
forty to one hundred fathoms. It bears a close resemblance to the lake her- 
ring, although it reaches a larger size. While found in considerable quanti- 
ties along the east shore of the lake, it is especially abundant about the 
neighborhood of Grand Travers Bay. In another portion of this report will 
be found some further remarks about this variety. 

3. The Lake Herring (Coregonus Artedi), sometimes called Cisco and Mich- 
igan herring, is one of the most‘abundant fishes of the great lakes, probably 
ranking second only to the whitefish in importance. It travels in large 
schools and is taken in great quantities in shoal water. Its spawning season 
is during October or November. As a food fish it is greatly inferior to the 
whitefish. 

4. A variety called the ‘‘Long Jaw’’ is met in all the waters of Lakes Huron, 
Superior, and Michigan, but is not taken in any considerable quantities save 
on the east shore of the latter lake. Little or nothing is known of its habits, 
and fishermen look upon it as a hybrid between the whitefish and herring. 
As a food fish it ranks about like the ‘‘ Black Fin,’’ and like it, appears to. 
be on the increase. 

5. The ‘‘ Menominee Whitefish” (Coregonus quadrilatoralis) are found in 
Lake Michigan and the northerly part of Lake Huron, though only taken in 
considerable quantities in the former lake, principally in the neighborhood 
of Green Bay. As a food fish it ranks with the herring, but is larger in size, 
being longer and rounder. Nothing is known of its habits. 

Probably the best history of the Lake Trout (Mamaycush) yet contributed 
to fish literature is that of Mr. J. W. Milner, who, notwithstanding the ten- 
dency of the species to variation in size, shape, and color, inclines to the 
belief that they all belong to the same family, and that the structural char- 
acter of these varieties would not admit their distinct classification. I¢ is. 
one of the most numerous species, is caught mostly in gill nets, and spawns 
in October and the early part of November. A great number of names have 
been given by fishermen to what appeared to be distinct varieties of this fish, 
and ‘‘ Black Trout,’’ ‘‘Gray Trout,’’ ‘‘ Reef Trout,” ‘‘ Deep Water Trout,” 
“Shoal Water Trout,’’ ‘‘ Pot Bellies,’’ and ‘‘ Racers,’’ could be learned of in 
various localities. Fishermen could easily distinguish each particular variety, 
but so far as I have been able to learn, no ichthyologist has yet made any classi- 
fication of them, nor learned what, if any, peculiarities belong to each. One 
variety, however, has more distinguishing traits, viz., the Siskowet. This fish 
is peculiar to the waters of Lake Superior, it is smaller in head, body, and fins, 
than the other varieties, the flesh is a much lighter salmon color, and is very 
fat, so much so as to impair its value as a fresh fish, and to make it the 
choicest fish of the lakes for the purpose of salting. It inhabits only the 
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deepest water, and is taken entirely with gill nets in from 60 to 100 fathoms. 
When at Marquette, in September, I learned that good catches of these fish 
had been made during the entire summer from that place. It has been as- 
serted that they spawn during the entire year, but I am inclined to think 
the statement is only a fisherman’s legend. 'Theyevidently do spawn a little 
earlier than the other lake trout. 

Of the Pike Perches (Stizostediwm) but two varieties are common to our 
waters, the Wall-eyed Pike (S. Vitrewm) and Sauger (S. Canadense). 'The 
Wall-eyed Pike is found in all the Great Lakes, but is most plentiful in 
Saginaw Bay, Thunder Bay, the head of Lake Erie, and Green Bay. It is 
a hard, firm fish, of good flavor, and perhaps will stand shipment long 
distances better than any other of our fresh fish. It was very plentiful afew 
years ago in St. Clair Lake and River, but is becoming scarce there now. 
The testimony of fishermen is that in size it is being rapidly fished down by 
the use of fine meshed pound nets. It should, naturally, equal the white- 
fish in size. 

The Sauger is said to be common to the entire lake region, but I could 
learn of only two points where it had been taken in any considerable quanti- 
ties—tne head of Lake Erie and Thunder Bay. It is much smaller than the 
Wall-eyed Pike in size, and seldom reaches more than 13 pounds. Its com- 
mercial importance is insignificant. 

Of the Pike family, the Muskellonge (soz nodilior) is known to the fisher- 
men of the entire lake coast. It is frequently taken in pound nets, and with 
hook and line, but I have been unable to learn that a single specimen has 
ever been taken in gilling twine. It is very large (second only to the Stur- 
geon) and not plentiful in any locality. It is most abundant, perhaps, in 
the widenings of the Ste. Marie River, where it is caught in pound nets. 
One firm fishing there reports a catch of 8,600 pounds in 1885. It com- 
mands the highest price of any of the lake fishes. The other variety of the 
Pike family (sox /ucius), though known to our fishermen, is nowhere in 
the great lakes taken in such numbers as to give it any commercial signifi- 
cance. 

In the immediate vicinity of large towns around the entire lake coast the 
common yellow perch (Perca Americana) is caught in large quantities. This 
is especially true of Lake St. Clair and the southerly end of Lake Michigan, 
where the close proximity to the Detroit and Chicago markets enables the 
fishermen to dispose of them for immediate local consumption at some sea- 
sons of the year. It is common to the shallow waters of the great lakes, 
but its unstable value makes it of littlecommercial importance. It is caught 
in all kinds of nets. 

The regulation of the size of meshes of all kinds of nets is a matter of 
the greatest importance, if we would preserve our fisheries. At the same 
time, the subject is, perhaps, attended with greater difficulties than any 
other connected with fishery legislation, owing to the different conditions 
which prevail in the various localities. My own observations, fortified by 
the opinions of the fishermen themselves, leads me to the belief that the 
establishment of a uniform size of mesh for use on the entire fishing coast 
can but have a very damaging effect on the industry in some localities. 
What would be a suitable size for one place would be totally unsuited for 
another, where a different species of fish formed the catch. ‘To illustrate, 
if the mesh be established at a small size, say 24 inch for pound and 33 for 
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gilling twine, in most of the waters of Lake Superior, the north and west 
shores of Lake Michigan and many parts of Lake Huron, where whitefish, 
trout and pickerel constitute the principal portion of the catch, the same 
destruction and waste of small and unmarketable fish of those species which 
has been going on for years, and which all fishermen concede has been a 
most prominent factor in the depletion of our fishing grounds, would con- 
tinue. On the other hand, in waters where the herring, ‘‘long jaw” and 
‘‘black fin’’ are a heavy percentage of the catch (notably the case on the 
eastern shore of Lake Michigan south of Big Traverse Bay), nothing but 
small twine would be serviceable. It may with truth be said that these 
species are of an inferior quality, and bear no relative commercial value to 
the whitefish, trout, pickerel and sturgeon. I am prepared to go further 
and declare as my opinion that, if there can be no means devised for the 
taking of those inferior kinds of fish without entailing as a consequence 
the destruction of the small fish of the more valuable species, then the tak- 
ing of these less valuable kinds shonld be prohibited altogether. But lam 
inclined to think that a plan can be devised, with the’ intelligent assistance 
of the State Legislature, whereby the herring and ‘black fin ’’ fisheries can 
be operated and at the same time the destruction of but few of the small 
fish of other species involved.. This can be done, in my judgment, by the 
establishment of the legal sized mesh at say 34 inches for pound nets and 
44 for gilling twine. This twine should be used in all waters where the 
whitefish, pickerel and trout are taken, but, in addition, discretionary power 
should be vested in the fishery officers, with the concurrence of the commis- 
sion, to permit the use of smaller twine for the taking of ‘‘soft fish’? such 
as herring, black fins, perch, suckers, bullheads, etc., but such discretionary 
power not to anthorize the use of small twine for the taking of ‘‘ hard fish.’’ 
Permits to use small twine should be subject to immediate revocation when- 
ever its use involves the waste of small fish of the valuable kinds. Some- 
thing of this nature, followed by a law creating a sufficient number of in- 
spectors or wardens to efficiently inspect the fishing coast and the results of 
the catch, and another law to punish dealers and fishermen for having in 
their possession fish of certain species which are under a given weight, would 
probably go as far towards stopping the destruction of the fishing grounds 
of the State as any plan which can be devised. Without the appointment 
of inspection officers, with ample powers, however, all attempts of regulation 
of fishing will prove flat failures, and the fishery laws will be ignored in the 
future as they have been in the past, or at best only observed so far as suited 
the convenience or interest of individuals here and there. 

While gilling twine has been in use in all the lakes for more than half a 
century, the introduction of the pound net is of a much more recent date, 
and as a wasteful device for the taking of fish (as at present used), is much 
more effective than any other appliance yet invented. The introduction of 
these nets into the upper lakes was made a point of inquiry, as possibly hav- 
ing a bearing on the question of the future stability of our fishing resources. 
From an apparently authentic source I obtained the statement that the first 
pound net brought into the upper lakes came from Sandusky, Ohio, in 
1859, and was fished that year in Naubinway Bay. For a number of years 
subsequent to that date their introduction was very slow, owing probably to 
their much greater cost than gilling twine, and the abundance of fish, which 
yielded a profitable harvest to the more primitive appliances of the gill net 
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fishermen. Shortly after the close of the rebellion, however, they began 
rapidly to come into general use, and their introduction has continued until 
they now occupy every available space on Lakes Michigan, Huron and Erie, 
and are rapidly assuming a like prominence in the fishing operations of Lake 
Superior. As they are more subject to damage by the action of the elements 
than other kinds of twine, many places on the latter lake are unsuited to 
their use—a fact for which the fishermen of the future will probably have 
cause to be thankful. This class of nets, as generally used, is terribly de- 
structive of the fishing industry, and I have no hesitation in declaring that 
their long continued use, under the same conditions which now prevail, 
means nothing less than the utter extinction of the two most valuable of our 
food fishes—the whitefish and pickerel. With meshes of 24 inches (the 
usual size) in the pot, they hold a fish of less than one-half pound weight.. 
Hither the mesh should be enlarged to a size which will permit these small 
fish to escape, or their use prohibited altogether. The destruction mainly 
takes place in the spring and summer months, when the young fish come in 
shore to feed and get away from the large fish. These nets, set in compara- 
tively shoal water, destroy millions of fish so small as to be totally unfit for 
the market. Im the fall they are set on the spawning ground, or the 
approaches to them, and the adult fish is caught just as it is about to deposit: 
its spawn. Under these conditions, artificial propagation is prevented from 
developing its full results, by the destruction of the young fish at some sea- 
sons of the year; while at others, natural increase is interfered with by the 
capture of the breeding fish. Nothing can logically follow from this state of 
facts but total extermination of the species. Nor am I alone in the opinion 
above expressed; for the immense depletion of the waters from this im- 
proper use of the pound net has long been known and commented upon by 
practical fishermen and fish-culturists. As long ago as 1880 no less an 
authority than Mr. Seth Green spoke of their use in these words: ‘‘ The 
pound net is one of the great inventions for taking fish, and they will deplete 
any waters where they are used unless the meshes are made large enough so 
that they will let the young fish through.’ The truth of this statement can 
be attested by fishermen in every portion of the State, whose personal ex- 
periences have forced them to realize its correctness. 

One striking peculiarity which I observed in the statements of many of 
the pound net fishermen interviewed (most of whom were using two and two 
and one-half inch twine) was, that while they did not catch any small and 
unmarketable fish themselves, their neighbors fishing the same sized twine 
in the immediate vicinity did destroy them in large numbers. Visiting the 
neighbors alluded to, I would be favored with a similar story, with its appli- 
cation, however, reversed. From what I was able to observe for myself, 
aided by the statements of the honest fishermen, I am forced to the conclu- 
sion that in nearly every locality where small meshed twine is set in water of 
a depth of, say fifty feet or less, the reckless destruction of small whitefish 
and pickerel is going on and will continue until the meshes are enlarged or 
the waters are exhausted. 

From many localities comes testimony from intelligent fishermen of long 
experience to demonstrate tho success of the work of the State in artificial 
propagation. Particularly have these results been noted on the east shore of 
Lake Michigan and in Green Bay, both of which localities have become 
notorious among fishermen for the numbers of small fish which have been 
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destroyed there. The general opinion expressed was that they have been 
‘‘ Lake Erie’’ fish. When it is understood that the Lake Erie whitefish has. 
marks which enable a practical fisherman to distinguish it from others of the 
same species, and that all the fish hatched by the State have been from the 
ova of Lake Erie or Detroit River fish, the relevancy of this evidence becomes 
apparent. It is also conceded, and must be self-evident to any one at all 
acquainted with the methods pursued and the results of our fisheries, that a 
realization of the full and legitimate results of artificial propogation has been 
prevented by the destruction of these small fish, which have yielded little or 
nothing to the fishermen at the time they were taken, and of course have 
decreased the catch of marketable fish the next or succeeding years to just 
that extent. Numerous instances have been adduced where the young fish 
so taken have been put upon the ground for fertilizing purposes. 

From the foregoing remarks on the pound nets and the evils resulting 
from their improper use, it may be inferred that they are the only kind of 
nets whose use is followed with bad results. And so far as the destruction 
of small whitefish is concerned, this is true to a great degree. But the fyke 
nets and seines destroy large quantities of small pickerel, and. the gill nets 
_ make their heaviest catches of adult fish during the spawning season and on 
the spawning beds. And this brings me to the subject of a ‘close season.”’ 
The Canadian law provides a close season during the entire month of Novem- 
ber—the spawning time of the trout and whitefish—and so far as I have con-. 
sulted with fishermen who have felt its effects, they have not complained of 
it. In fact, the universal opinion has been that in the long run such a 
regulation must be to the interest of the fishermen; and that the steady yield 
of the fisheries on that side of the lakes is due in no small degree to this 
regulation, which allows the natural increase to go on without interruption. 
Time was, before our own waters became so depleted, that good catches 
- could be made during the entire summer, and the opinion has been quite 
generally expressed that a few years of ‘‘close season’’ during spawning 
time would again restock the waters so as to make summer fishing profitable. 
If the fish could be not captured at that season it would be enabled to escape the 
bad weather of the later fall months and the consequent loss of twine and 
boats, and not unusually of human life. Whether or not a close season 
would restore summer fishing, that it would improve spring and early fall 
fishing would seem to be a logical inference. A number of intelligent 
fishermen favor trying the experiment of a close season, but probably a large 
majority of them would be opposed to it, more especially the heavy gill net. 
men, the greater part of their catch being at that period. 

From the foregoing facts and observations, fortified by the opinions of 
fishermen, I am induced to submit, in conclusion, the following summary of 
recommendations :— 

That the commission should direct its efforts, so far as the lake fisheries 
are concerned, toward securing the enactment of laws: 

First. Providing for the appointment of a system of fishery inspection 
officers adequate to the wants of the vast extent of lake coast, with sufficient 
powers vested in them to enable them to bring violators of such regulations 
as may now or hereafter be imposed to certain and speedy account therefor. 

Second. ‘That dealers and fishermen having in their possession whitefish, 
wall-eyed pike, or lake trout under the weight of one and one-half pounds 
should be guilty of a misdemeanor, and subject to a suitable penalty therefor. 
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Third. ‘That the meshes of the pots of pounds nets for the taking of all 
other kinds of fish than herring should be at least 34 inches. That pound 
net pots of three inch bottom and 24 inch back for the taking of herring 
may be authorized by the fishery officers between September 1 and the close 
of each year. 

Fourth. That discretionary powers should be vested in the fishery officers 
to authorize or forbid the use of twine which may seem to them unsuited to 
the locality where contemplated to be used. 

Fifth. That rigid fines should be imposed on persons fouling the waters 
of the great lakes and rivers tributary thereto with mill refuse or fish 
offal. 

Sixth. That a law should also be enacted to authorize the fishery officers 
to prohibit the use of all kinds of nets on the spawning grounds of the 
whitefish from the Ist to the 30th days of November inclusive. 

Seventh. ‘That the meshes of gill nets should be fixed at 43 inches, with 
power vested in the fishery officers to authorize the use of smaller meshes 
for the taking of ‘* black fins ’’ and other kinds, provided such authorization 
does not involve the taking of whitefish and lake trout. 

Respectfully submitted, 
Lyman A. BRANT, 

Detroit, March 1, 1886. Statistical Agent. 


Il. REGULATION AND INSPECTION OF THE FISHERIES. 
A. INDUSTRIAL TISHERIES. 


The general condition of the fishery laws ought to receive attention at the 
hands of the Legislature. There are many statutes in force referring to 
different branches of the subject that would-be far more simple and service- 
able for those having occasion to consult them, if they were embodied in a 
single statute. Act No. 350, Laws of 1865, entitled ‘‘ An act to protect fish 
and preserve the fisheries of this State,’’ is the principal statute, and all the 
others might be incorporated in it. There are twenty-four separate acts, 
besides the one referred to, now in force, some of them applicable to certain 
counties, some to certain lakes or rivers, and some against the use of partic- 
ular methods of fishing. All are the product of good intentions and are in 
the right direction, but all would be improved by codification and amend- 
ment in accordance with the recommendations of this Board. 

The particulars in which the Commissioners think changes should be 
made are indicated elsewhere in this Report, and will be pointed out in the 
recommendations submitted by them to the Fishery Committees of the Leg- 
islature, when that body is in session. 

Any one who has read the report thus far, and particularly Mr. Brant’s 
report to the Commissioners, must be satisfied that the preservation of our 
fisheries imperatively demands the enactment of a law authorizing the 
employment of an inspector and wardens of the fisheries, or some duly 
authorized State officers (no matter by what designation they are known), as 
recommended in our report of 1884, to enforce the fishery laws. ‘The meas- 
ure we recommend was passed by the House of Representatives in 1885, but 
failed in the Senate, which must have resulted from a misapprehension of 
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the true condition of the fisheries and the necessity of the proposed meas- 
ure, or something equivalent to it. 

That the recommendations of this Commission were in the main right 
and based upon an intelligent view of the needs of the case, we think is 
abundantly proved by the position taken by the leading fishermen of the 
State during the season of 1885 in approving the same measures, then rec- 
ommended to the Legislature, and urging their adoption; and also by 
the unanimous approval of similar measures by the Michigan Fishermen’ S 
Association in 1886. 

The meeting of the representative fishermen of the State, and their organ- 
ization as an association for the purpose of securing proper legislation to 
protect the fisheries, we deem a most hopeful sign. They are at last aroused 
to an appreciation of the facts urged so strenuously in our last report, the 
alarming decrease in the quantities of marketable fish, the urgent necessity 
of good laws properly enforced to preserve what there is left, and of 
increased artificial propagation to restore the stock on the partially or 
wholly exhausted fishing grounds. 

We again urge upon the Legislature the necessity of amendments to exist- 
ing laws, regulating the size of meshes in gill nets and pound nets, so as to 
prevent the capture and destruction of immature fish, prohibiting the 
handling and marketing of the same; and also the enactment of a law pro- 
viding for an inspector and wardens to enforce the laws. 

The scheme proposed for the inspection and regulation of the fisheries is 
briefly this: 

The enactment of a law authorizing the appointment by the Commission, 
with the concurrence of the Governor of the State, of an Inspector of Fish- 
eries, who, with a limited number of wardens as his assistants. under the 
general direction of the Commissioners, shall be charged with the duty of 
enforcing the fishery laws. These officers should be clothed by law with 
authority to arrest offenders, make seizure of unlawful fishing apparatus, 
and prosecute all infractions of the fishery laws coming to their knowledge, 
or discovered by them: to inspect fishing apparatus, methods of fishing, fish 
markets and packing houses. An important service could be rendered by 
them in gathering a perfect census of fishing statistics. The importance of 
accurate information upon all topics connected with the fisheries is more 
keenly appreciated since Mr. Brant’s work in that direction for the season 
of 1885 has thrown so much light upon the condition and needs of the fish- 
eries. It would be of especial value in pointing out the localities that are 
gradually becoming depleted, and are in need of supplies of young fish to 
restore them to productiveness. ‘The product of the hatcheries could thus 
be used to the utmost advantage. The cost of maintaining such a depart- 
ment in the work of this Commission would be very small in comparison 
with the value of the service rendered to the State. 

As careful an estimate as can be made in a line of work where we have al- 
most no experience to guide us, indicates that the sum of seven thousand 
five hundred dollars for each of the fiscal years ending July 1, 1888, and 
July 1, 1889, would be sufficient for the purpose. It must be remembered 
that the payment of traveling expenses would be quite equal to the salaries, 
for the principal part of the service would be required away from the homes: 
of the officers. 

In counting the cost of maintaining this service for the inspection and 
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regulation of the fisheries, as well as that of extended operations in 
artificial propagation of whitefish, we must not lose sight of the fact that 
within a very few years the policy adopted by the State, in the direct line of 
which all our recommendations are made, will inevitably lead to the adoption 
of a system of fishing licenses, which will eventually pay from the license fees 
collected upon the apparatus used in fishing, and more than likely too from 
fees for fishing upon particular grounds, the entire cost of the inspection 
service, as well as the entire cost of hatching and planting the young white- 
fish required to replenish the exhausted or failing fishing grounds. The 
question then is not, shall the State establish this department at an annual 
cost of seven thousand five hundred dollars a year, even if it is granted 
that its services are needed and will be worth all they cost; but the real 
question is this, is it not the part of wise economy to incur the initial expense, 
even if it were double the amount proposed, for the sake of establishing a 
department which promises first to preserve, and then to add indefinitely to 
the product and value of our great fishing industry, and at the same time to 
become self supporting out of the industry thus to be preserved and fostered. 
The establishment of a license system is one of the common incidents of the 
exercise of the police power of the State in regulating the subjects of the 
exercise of that power. The regulation of the fisheries by State law is no 
new thing. ‘The laws we have referred toabove, some of which have been upon 
our statute book for thirty years, are forthe regulation of the fisheries; only 
they are inadequate, and have never been even tolerably well enforced. Pub- 
lic opinion upon this subject is so well formed that there will be no great 
difficulty in the enforcement of the proper regulations; and if more or bet- 
ter defined public opinion is needed, there cannot be found any better way 
of acquainting fishermen and fishing communities with the existence of the 
laws, the benefits to flow directly to them from observance of the laws, and 
the policy of the State in its care of the fisheries, than by sending properly 
instructed State officers among the fishermen for the purposes contemplated 
by the proposed enactment. 

The State by its legislation of the past thirty years stands committed to 
the regulation of the fisheries, just as by its legislation and appropriations it 
does to artificial propogation of food fishes; why not make both as efficient 
and profitable as possible by taking this next and most logical step, in prac- 
tical effect asserting that it is right to make laws, and it is right to enforce 
them, thereby rendering effective all measures taken by the State to restore 
and preserve the fisheries. Such laws are within the power of the State 
Legislature, and the State alone has jurisdiction to make and enforce them. 
Our own Supreme Court has passed upon the validity of some of the fishing 
regulations in this regard and in so doing has asserted and defined the powers. 
of the State, and the Supreme Court of the United States has decided that 
regulation of the fisheries is within the police power of the State, and not 
within the jurisdiction of the Congress of the United States. 

That the State has the requisite power, is settled beyond question; that 
the interests of the State involved in the preservation of the fisheries 
require the exercise of that power the facts given in the report abundantly 
prove; the measures best adopted to a prudent and useful exercise of the 
power to attain worthy and permanent benefits of the fisheries we have 
endeavored to show above as the results of our experience and best judg- 
ment. 


28 SEVENTH REPORT—STATE FISHERIES. 
B. INLAND FISHERIES.—THE STREAMS AND LAKES. 


While special attention is directed to the importance of the industrial 
fisheries by reason of their extent and commercial value, as well as their 
vast possibilities under proper regulation, as shown elsewhere, the import- 
ance of preserving and extending the cultivation of our inland fisheries is 
also a matter which concerns many citizens, and must not be overlooked. 
They need similar stringent but just laws conscientiously enforced, not only 
to preserve them for their value to the people of the interior as a source of 
food supply, but also as a means of furnishing healthful recreation and sport 
within the easy reach of all, so much needed by all classes of our generally 
industrious and hard worked people. The present condition of the great 
majority of our inland lakes as to supply of wholesome fish, is most deplorable. 
Let any man who has lived in Michigan fifteen or twenty years compare 
what he knows as matter of common report and experience about the lakes 
now, and what he knew of them less than a generation ago. ‘The vast num- 
bers of black and other bass and perch which were so readily obtained to 
vary the monotony of farm and village living, have shared the fate of the 
whitefish of the great lakes. Netting, indiscriminate spearing, and the 
use of poisons and explosives have done their work effectively, and have 
rendered almost barren these beautiful waters that were once so prolific of 
wholesome food, and so attractive for healthful recreation and sport. Their 
principal production now is of the kinds of fish that are neither valuable for 
the table, nor fit subjects for the purposes of angling. ‘The systematic 
examination and survey of the inland lakes (more particularly described 
further on), although but fairly begun, has demonstrated beyond question 
the ability of the majority of our lakes to produce fish a hundred fold more 
abundantly than at present. 

This assertion is based upon the character of the waters and the abundant 
supply of food for the nurture and growth of the fish, as disclosed by the 
survey. It is probable that proper methods of fishing would have diminished 
the natural supphes of the better class of fish, so that artificial supplies 
would from time to time be needed to keep up the maximum stock, but it is 
certain that the present depleted condition of the interior lakes is mainly 
due to the reckless use of nets and spears, and other destructive methods of 
fishing now prohibited by law. In addition to the valuable kinds of native 
fish in the interior lakes, bass, perch and blue gills, the wall-eyed pike can 
be supplied, by artificial means, and probably the German carp. Eels are 
already sufficiently introduced for the present. 

More space has been devoted in our laws to the protection of fish in the 
inland lakes than for the protection of the commercial fisheries, but the 
same lack of enforcing the laws has been manifest, and the omission has 
worked its natural result. There is the same need for officers duly author- 
ized to enforce the laws on the inland lakes that is so readily found with 
respect to the industrial fisheries of the great lakes. 
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Ill. ARTIFICIAL PROPAGATION AND DISTRIBUTION OF FOOD FISHES. 
A. WORK IN FISHES. 


1. Whitefish. 


There is no occasion for discouragement at the results of planting white- 
fish. In the early years of the Commission, a large number of small plants 
were made in a great many lakes in the interior of the State, in almost all of 
which white fish were not known to be indigenous, and in only one or two 
of which it has ever been found, as-the result of intentional or accidental 
planting. Such plants were made without any inquiry into the facts which 
constitute the essential conditions of success, as to whether the water was of 
sufficient depth, and of sufficiently low temperature, or whether it contained 
any of the food upon which the mature fish would feed, or the peculiar mi- 
nute forms of life upon which the fry are known to feed and thrive in the 
waters of the lakes where whitefish are found native. But such experi- 
ments were perfectly natural, the amounts expended upon them were very 
small, and it is possible that such experiments may have been successful ina 
few instances. If two or three such should be found, it would be worth 
the cost of the whole. That such instances are found, see below, the sub- 
ject of examination of waters. 

With reference to the planting in the great lakes, the success which has 
been attained in the planting of our artificially hatched whitefish is no 
longer questionable. It is a well known and perfectly demonstrated fact. 
The fish have been seen at different stages of their growth. Yearlings, and two 
and three years old whitefish have been seen in large quantities and identi- 
fied along the shores of Berrien and Van Buren counties, and, in fact, 
wherever fisheries exist upon the east shore of Lake Michigan, notably so at 
Ludington, the shores above Little Traverse Bay and along the great shoals, 
extending from the main land out to the Beaver Islands, as well as about 
the Straits of Mackinac. One fact which ought to satisfy even the most 
sceptical with reference to this matter, is that nine-tenths of all the practi- 
cal fishermen upon the coast have become converted to a belief in the prac- 
ticability of restoring to productiveness all our waters, when operations can 
be conducted upon a sufficient scale. A large majority of these fishermen a 
few years ago laughed at the idea of making any impression upon the waters 
of the great lakes with the deposits of whitefish. Now, however, frequent. 
requests are made by fishermen for more and larger plants of whitefish fry, 
in the neighborhoods where they are fishing. At the meeting of the Ameri- 
can Fisheries Society in Chicago, April, 1886, Mr. Booth, one of the most 
extensive fishermen on the lakes, argued at length that the principal duty of 
the State and National fishery authorities was to increase the number of young 
whitefish hatched artificially, as the great and all sufficient remedy for 
the decay of the fishing grounds. It was urged that if the State would hatch 
hundreds of millions where they now hatch tens of millions, there would be no 
need of the expense of policing the waters, or taking any other measures to 
keep good the supplies of whitefish for all the demands of the markets. 
That we do not entirely agree with the argument is apparent from what has 
been said above in regard to the necessity of measures for better regulation 
of the fisheries. But there is force in it, and it is a remarkable testimony to 
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the valuable results certain to come from planting of artificially propagated 
fish. : 

There are some of the larger inland lakes, such as Higgins, Pine and 
Torch Lakes, and others, where whitefish were indigenous, some of these 
lakes having pretty direct connection with the waters of the great lakes, like 
Pine and Torch lakes, to which may have been afforded access for the fish from 
the great lakes; while others, like Higgins lake, in Roscommon county, and 
Hubbard’s lake, in Iosco county, have no such connection as would induce a 
belief in the migration of the whitefish from the great lakes, and where con- 
sequently the presumption would bein favor of there never having been any 
such migration. 

For the past four or five years, with one or two minor exceptions, no 
whitefish have been planted in any but in the waters of the great lakes, the 
commissioners having become satisfied that the presumptions were against 
plants succeeding in the interior lakes. and sufficient having been planted for 
the experiments, concluded it would be time enough to continue such plant- - 
ing when they had some absolute proof that the whitefish had lived and 
thrived there. We except from this statement, however, Hubbard, Pine, 
Torch, Burt and Mullett lakes, where, as we have have said before, whitefish 
have been known to exist. 

In the spring of 1886 quite large quantities of whitefish were planted in 
these four lakes, with the expectation that the stock in them might be very 
largely increased. The only question that there can be about Torch lake is 
as to the number which could be raised there upon the quantity of food 
which the lake possesses, that being a factor which we have had no means 
of determining. 

In the case of Pine lake with its direct communication with Lake Michi- 
gan, if the lake should be over-stocked by the plants which have been made, 
in all probability the bulk of the fish would retire to Lake Michigan in 
search of feeding grounds of sufficient extent. In that case all of them that 
escape the pound and gill nets will, when grown, return to Pine lake for the 
purpose of spawning. 

Our present intention with reference to these lakes is not that they should 
be stocked for the immediate industrial fisheries, but solely to furnish a safe 
~ and reliable place for the procuring of the large quantities of whitefish ova 
which will be necessary in the extended operations which we anticipate the 
State will think wise and prudent to engage in, for replenishing the depleted 
waters of the great lakes. 

The necessity of providing such storehouses in advance will be the more 
readily appreciated wheu it is known that already the Commission is experi- 
encing considerable difficulty in supplying enough white fish ova to run to 
their full capacity the hatching stations at Detroit and Petoskey. In 1884 
the Detroit house was more than filled from the single fishery of Fort Wayne 
on the Detroit River, besides about ten millions which were sent to Petoskey 
to be hatched there. The total gathering of that year was about fifty 
millions. : 

In 1885, with the same fishery at Fort Wayne, and another fishery, that 
belonging to Mrs. George Clark, near the Grassy Island light, Detroit 
River, we failed to supply the Detroit and Petoskey houses. It will thus be 
seen that in the future contemplated extended work the procuring of 
sufficient ova is an essential consideration. 
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In considering the question whether the total results of planting in the 
great lakes is a reasonable return or not upon the amount of fish used we 
must not lose sight of the fact that it is only four years since any very large 
number of fish have been planted in a single year, and that from our present 
experience we have no right to look for an appreciable result in the product 
of the industrial fisheries within the period of four, and probably five, years 
from the time when the fry were planted. Of the 238,000,000 of whitefish 
planted in the great lakes from 1875 to 1886, 150,000,000 being the large 
plants for the years 1883, 1884, 1885 and 1886, over one-half of the total 
must be excluded from the calculation of appreciable results until the sea- 
season of 1887 or 1888. The fact is that the results so far have exceeded 
what the Commissioners believe to be a reasonable expectation. 

It must be remembered that this work is not for a single season, but is to 
be viewed in the light of a wise foresight for the future of the fisheries; not, 
however, a future so distant that the present generation has no interest in it. 
It is the policy of a great State to attain a lasting benefit in the direction for 
the people, deliberately and wisely undertaken, and it must necessarily be 
worked out in a way that will be of permanent benefit. 

While we are dealing with large figures it may be well to explain, in order 
that persons unfamiliar with the size and habits of young fish may not be 
misled. A person familiar with the vast extent of our lakes might form 
some reasonable estimate of the effect to be produced upon such great waters 
by the deposit of a few millions of fish by visiting one of the State’s hatch- 
eries, where he might see two or three million of fish Jiving at ease, with 
plenty of room, in a tank forty-eight feet long, four feet wide and about two 
and one-half feet deep, or if, with the common dipper, he could pick up at 
a single dip from five to seven hundred fish. The outcome of the whole 
matter, as we wish to put it as plainly as possible, is that this matter must 
be judged, not by the misconceptions or false expectations, either of any un- 
wise friends or others, but by the anticipations of those who have had constant 
experience and study of the conditions of success. The Commission has 
not claimed that it has yet filled the waters with sufficient quantities, nor 
even that it has made good the enormous waste going on year by year in the 
fisheries of the great lakes. It does claim to have made, first, a fair begin- 
ning in staying the waste, and secondly, that it has demonstrated beyond 
any question that artificial propagation of whitefish, if given anything like 
a fair chance, by legal regulations of the fisheries, can do all that can be 
reasonably expected of it, and more than has ever been promised by its most 
enthusiastic friends. 

The product of the whitefish hatcheries for 1884-5 was: 


Be SOV Mi EAOL er tie Acts. Cot nigh g et) 4,000,000 
SRP Le LAC LONG os ce ater Foe Sle Mi MANS ae ay A 36,000,000 
Fertig SUN ach Cae Ve acne (ie OF Die ays 40,000,000 


The details of the planting will be found in the appendix in table “ A.’’ 
None of the fish this year were planted in the interior lakes. Their distri- 
bution to the great lakes was in the following proportion: 


Lake Erie, including Detroit River....-..-----.-----.--------- 7,520,000 
CECE LTV OT toes, Seng ye chek Su ene Dt fy Aras hy ile ho Cur ah a) Pde 11,280,000 
PPPOR OIC ISAC. CAM an bir) Ne es WO DE ae Wg ari Cum ole 21,200,000 


POR Eee Tn te ie eas arr Nate ee ee ee Oe Yt aah ae 40,000,000 
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The product of the whitefish hatcheries for 1885-6 was: 


PBUOSEGY SBAGLOUL CEOs Sere ye Cie Reta Oe We ere eee eee 22,600,000 
Detroit SbeblOn ee Ce ee ae SO) a EON sere eee Siete 33,890,000 
Jy baie an Ree AAA Ue cian Mn Ra aia ne mn Va tea a SRE, Ea aye 56,490,000 


The details of the planting is given in the appendix in table “ A.’? Whe 
distribution of this year to the great lakes was, to— 


ake Unie, including Detroih River oer es ae ae 38,600,000: 
Hekewet, Claes oe Lele MUN Se Stns eee (ot Cam en en ele 3,400,000 
DEP teat Bike) sie: 5 Wear Mme (mine age ACD Per oh ooh A ae Weal, (Shag 23,890,000: 
BIEN C0 Ra Bret) 1 hs oe anaemia pega aR Ue iy ese nigral esses CU Nar glee A RRC lho NI a 12,000,000: 
TRG 1 ME Mca a ee ena St By FQ a Sa Mala te MN Gita lsh NE 42,890,000: 


And distributed to the interior lakes mentioned above, and for the reasons 
given there, as follows: 


Moreh ba kea yess pce oe ere Se sake a i Gaur |e iat BU ep ae .~ 2,500,000 
Bare Takes Bee ss EEO A ees fail ea EN YEU et a ea 2,800,000 
Mullett Tider sia tO ka ee dy ety See i ie Ape meee 3,000,000 
Pine Dake ries. i ae ho is ah a Ni) eg e eaee a e 5,300,000: 

PROT ARMA aCe Pes ERE TAS Samael eee aC iu F Si) Near ae ae 13,600,000: 


The first planting was from the Petoskey Station, made February 22, the 
last from the same house was made March 31 for the year 1886. In the 
same season the hatching and planting from Detroit Station was from April 
7 to April 28. 


The total of whitefish plants reported to and including 1884, 
as given in former reports and summarized on page 15 of the 


last TepOrhs Wass Soe bs eee eee Oi ae aii el ee 141,469,500 
Adding the plant of 1885 and A886. n suena eee 96,490,000 
We have as the total to date._...--.__-- AR PTA erased tv" 237,959,500 


2. Brook Trout. 


The stocking of streams with brook trout, and the re-stocking of streams: 
where this fish was already established when the State undertook the busi- 
ness of fish culture, has given the greatest amount of satisfaction both to the 
Commissioners and the people of the State. 

The fish is so popular, and deservedly so, for his food qualities no less 
than for his gamy instincts and strength, that even a moderate degree of 
success in hatching and planting it would have been generally applauded ; 
but the work done by the State with brook trout having proved successful 
beyond all expectation, it has done more than anything else undertaken by 
this department, to gain the confidence and good opinion of the people of 
the State for all branches of the fishery work. The growth of the trout has 
been on the average more rapid than anything of the kind we have known 


SEVENTH REPORT—STATE FISHERIES. 33 


of anywhere in this country. This has been due mainly to the abundance 
of food found in the streams where the fish have been planted, and partly to 
having a constant infusion of new and young blood in the stock fish kept at 
the Paris Hatching Station. The number of streams in the State suitable 
for brook trout has been no less a cause of surprise than the rapid growth 
made by the fish in many localities. There are hundreds of streams not yet 
stocked, as available as those already planted. We have reports from Wex- 
ford, Newago, Osceola and Lake counties of trout which weighed all the 
way from two pounds to four pounds which were less than five years old. 
In Washtenaw county there was a small spring brook, in which the Trout 
grew in one year from the planting to be six and seven inches in length. 
More care has been exercised during the past two years than formerly, 
in selecting the streams where the trout were to be placed. It had been 
the custom to ship the fish to any applicant who asked for them and offered 
to see them deposited in the water. More care has also been exercised in 
seeing that the fish were placed at points advantageous for them., The 
planting for the past two years has been done mainly by our own men, who 
were more anxious to have the planting prorerly done than to avoid the 
necessary labor of doing it properly. It will not answer to deposit all the 
fish for a stream at a single place low down in the stream; they must be scat- 
tered about a few at a time in the upper waters on the shallows that are nat- 
ural spawning grounds, and in the small spring runs coming into the main 
body of water. In such places they find natural hiding places and an abund- 
ance of the food upon which they are to live; and as they grow larger and better 
able to take care of themselves they gradually drop down the stream and 
find new feeding grounds and ranges better adapted to them as adult fish. 
In order to secure as exact information as possible regarding the streams 
or other waters for which trout were asked, a circular of questions was pre- 
pared and is now mailed to each applicant, copy of which is given below: 


MICHIGAN FISH COMMISSION. } 
DCEO, soe ots 18s 


DEAR SIR :—Your favor of the_...-.........---..- is at hand. Please give me all the 
information you can in regard to the waters you desire to have planted with fish. 


What is the name RY ee) ees Ar eer Nee SN Meta 1) CD MN eet NEN So ER ny 5 yan eeny» 


N. B.—Please fill out the blanks as completely as possible. If you have not the facts 
yourself, get them from your neighbors. Remember the object of this inquiry is not 
to get the answers quickly, but to get accurate answers ; and remember that upon such 


~ 


0 
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answers depend permanent results, which w vill be of advantage to you and your com- 
munity. In this you have a direct personal interest. Make ‘soundings i in a lake your- 
self. Measure a stream youself. Get a thermometer and try the temperature of the 
steeam yourself. You can afford to take a little trouble to insure the success of fish 
planting. If for lack of information a mistake is made, you are losing time. 


Sign your name and give your P. O. 


When this circular is received from the applicant, properly filled up with 
such answers as he can make from personal knowledge or investigations, the 
superintendent determines what fish should be supplied, and the applica- 
tion is then entered on the books. If the circular shows the water to be 
unsuitable for trout, where they have been asked for, the secretary writes the 
party explaining the change with the reasons for it. These circulars are 
preserved on file in the office, and constitute a record of value for future 
reference. 

In the last report, December, 1884, we said that we should lay in about 
450,000 brook trout eggs. The number of, young fish planted in the late 
winter and early spring of 1855 was estimated at 441,000, including a suffi- 
cient quantity to rear in the stock ponds. ‘This number was distributed to 
various streams and ponds in the Counties of Allegan, Bay, Branch, Barry, 
Berrien, Clare, Calhoun, Cheboygan, Crawford, Emmet, Gratiot, Ingham, 
Isabella, Jackson, Kalkaska, Kent, Kalamazoo, Lake, Mecosta, Menominee, 
Muskegon, Newaygo, Oakland, Osceola, Van Buren and Washtenaw; in all 
twenty-six counties. ‘The details of this planting are given in table “ B,’’ 
appendix. 

In the last report the estimated number of brook trout eggs for the season 
of 1885-6 was put at about 700,000, the number actually taken was 740,000, 
from our own fish at Paris, besides which we purchased aE Mr. Chas. Holt, 
of Cascade, Kent County, 122,000. 

The hatch of this season was very successful. During the previous season 
the men doing the work found the hatching troughs very much crowded on 
account of the large number of salmon trout eggs (about 600,000 having 
been brought there), and in process of incubation at the same time with the 
brook trout. ‘That year, 1885, when the salmon trout began to hatch, they 
could not be accommodated in the troughs, and were taken out of the house 
and floated in screened boxes in the ponds. After the hatching and planting 
was over the hatching house was re-arranged, the old shop in the west end 
removed, the troughs extended throughout the entire length of the building, 
and they were also arranged in sets of three. ‘This greatly facilitated the 
handling of the eggs and young fish, aud gave more room. A discovery was 
made when the fish commenced hatching which nearly doubled the capacity 
of the house, and enabled us to go another season without building a new 
house. It was, that the young trout after hatching could be carried in double 
trays, one set over and upon the other. The trays are about two inches deep 
with wire screen bottoms, haying an opening at each end on the lower side 
which is covered with the same sized wire screen, and when in place the trays 
are held together by wire clamps and wedges. Before this it had not been 
thought that the fish conld he carried in this way or in any other way than 
on the gravel lined troughs or in single trays. ‘The total capacity of the 
hatchery as now arranged is about 1, 500, 000 brook trout. 

The number of brook trout hatched and planted in the winter of 1886 was 
719,000. 
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They were distributed to the following counties: 

Allegan, Alpena, Antrim, Berrien, Calhoun, Cheboygan, Genesee, Hillsdale, 
Tonia, Iosco, Isabella, Kalamazoo, Kalkaska, Kent, Lake, Mason, Mecosta, 
Montcalm, Muskegon, Newaygo, Oceana, Ogemaw, Osceola, Ottawa, Saginaw, 
St. Joseph, Van Buren, Washtenaw, Wexford. 

The cost of carrying on all the trout hatching operations at Paris station 
for the year ending 1886, was, for salaries $1,560, and all other current ex- 
penses not including permanent improvements $1,329.92, in all $2,889.92. 
For the current season 1886-7 they will be slightly increased, probably to 
about $3,000. 


3. MSchoodic Salmon. 


As indicated in the last report, we have continued the policy of planting 
the land-locked salmon mainly in tributaries of Torch Lake. Our supplies 
of eggs of this very valuable fish come entirely from gifts made by the 
United States Fish Commission, and are consequently dependent upon many 
conditions, such as the demands made from many parts of the Union, and 
the chances of a good take of eggs. In 1885 we received by direction of 
Prof. Baird, United States Fish Commissioner, 50,000 land-locked salmon 
eggs. They came as the other consignments we have received from the 
establishment at Grand Lake Stream, Maine, which is under the admirable 
superintendence of of Mr. Charles G. Atkins. The eggs were in fine condi- 
tion, and yielded about 48,000 young fish. ‘These eggs are always sent quite 
late in the season, the last of February or the early part of March, after they 
have been run on the trays at the Grand Lake hatchery for the first three or 
four months of their incubation with very cold water, and the percentage of 
bad eggs is almost entirely run off. This, together with the skillful manner 
in which they are always put up, accounts for the very smali loss that is 
incurred after they have reached our hands. Five thousand of the fry were 
deposited in Round Lake, Kent county, and the remaining 43,000 were 
planted in the tributaries of the Rapid River, from whence they will find 
their way to Torch Lake. 

In the winter of 1886, owing to a very light take of fish in Grand Lake 
Stream, the number of eggs Prof. Baird could allot to Michigan was 25,000, 
a much smaller number than we had expected and hoped to receive. How- 
ever, as we are entirely dependent on his generosity, and extremely anxious 
to establish the schoodic salmon in our waters, we were thankful for even 
25,000. Our planting of these salmon is for seed. If we can once fairly 
establish them in a large deep lake, like Torch Lake, we shall have the 
means at hand for trying the very important experiment of introducing them 
into the Straits of Mackinaw and Lake Superior. The reason why they were 
not placed at once in those larger waters is, that in Torch Lake which has 
every advantage of temperature, food, range and depth, the fish will be 
sufficiently confined to note their development, and when they have attained 
spawning age, they can be observed and taken by nets for the purpose of 
procuring their ova. A few thousand of these fish might exist in Lake 
Superior or the upper portions of Lake Huron or Lake Michigan for many 
years without being seen or captured, and they would very likely be so far 
separated that one or two generations might pass before sufficient quantities 
could be found together to make their pursuit for egg taking profitable in 
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the yield of ova. This would necessarily postpone our ulterior, object of 
stocking the Straits and a part of Lake Superior, indefinitely, so far as 
regards the benefit of the present generation. Again it seems necessary for 
their growth and reproduction that they should have a wild and natural 
range such as they can have in Torch Lake, as we have not been able to rear 
them with any measure of success in confined ponds, where they are fed in 
an artificial way, nor to get from them under those conditions any indication 
of reproduction. 

The hatch of 1886 was deposited in the Cedar River, a tributary of Torch 
Lake; the number deposited was 23,000. 


5. Loch Leven Trout. 


By the kindness of the U. 8. Fish Commission a small plant of Loch Leven 
trout was given us. About 8,000 were deposited on April 11, 1885, in 
Coldspring Lake near Harrison in Clare county, one of the sources of the 
Tobacco River. This trout is quite celebrated in Great Britain as one of the 
very best of the lake trout, being in its habits of feeding and game qualities 
more like the large brook trout of our rivers than like the salmon trout of 
our great lakes. The experiment with these fish is tried under favorable 
conditions in the water selected, and will be watched with interest as afford- 
ing probably a fine addition to our stock of native fish. We speak with a. 
qualification, for our experience in the introduction of new varieties of fish, 
which are only known under conditions very different from anything that. 
we can afford them, has not been of a kind to permit us to hope that many 
such varieties can be permanently established in our waters. In the effort. 
to secure varieties of fish not native to our waters we do not mean to imply 
any lack of appreciation and respect for our native fish. But until our 
examination of the interior lakes has progressed further, and some means has. 
been adopted by the State to protect our inland lakes from the depredations 
of nets, dynamite and indiscriminate spearing, there is very little use in try- 
ing to do anything more than we are now doing with salmon trout, pickerel 
and what we most sincerely desire to do in distributing small mouthed black 
bass. 

The experiments referred to are furthermore conducted without expenses. 
beyond the traveling expenses of our men to make the deposits of the fish, 
as the eggs of the young fish are given us without cost. 


6. Salmon Trout. 


A supply of salmon trout eggs was obtained among the fishermen at 
Alpena in the fall of 1884. The loss of young fish was greater than it 
would have been, but for the over-crowded condition of the Paris Hatching 
House. The young fish were distributed in eight lakes in Antrim, Cheboy- 
gan, Gratiot, Kent, Mason, Mecosta and St. Joseph counties. In October 
and November, 1885, a little over 600,000 salmon trout eggs were procured 
from the fisheries about the Beaver Islands. With the additional room in 
the Paris Hatchery, they were handled much more conveniently than the 
winter before, and the loss of fry was not nearly so great, owing to their 
being kept in the house and nursed to their swimming age in the trays 
and troughs. They were distributed to lakes in Cheboygan, Crawford, Km- 
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met, Mecosta, St. Joseph and Wexford counties. ‘These plants were made 
sufficiently large to be a fair test of the suitableness of the waters planted. 
But one of the plants was below 25,000, and many were of twenty-five, fifty- 
five, sixty, sixty-five, and one of seventy-five thousand young fish. The 
examination of inland lakes in 1887 and 1888 ought to demonstrate whether 
the salmon trout is adapted to the waters where it was introduced in 1885 
and 1886. The pressing character of other more important work, which 
was not in character experimental, determined the Commission to omit 
the hatching of salmon trout in the winter of 1886-7. When these fish are 
taken in hand again some plants will be made in a few lakes in the southern 
tier of counties, where the examination of 1886 has disclosed water of suffi- 
cient depth, temperature and food favorable to their existence and growth. 


7. California Trout. 


In the last report, by an oversight, no mention was made of the California 
or Mountain trout, as the Salmo Jridea is usually called here. Our stock. 
of these fish had never been large, and we had no product to use in stocking 
until 1884. In July of that year we deposited in good condition 6,000 of 
these trout in Beaver Creek, Ottawa county. Reports have been sent to the 
Superintendent several times that they had been seen in the stream, and 
from the reported length of the fish they are supposed to have done well. 
The stream will be inspected next summer, that being the third year from 
the planting. 

The hatch, in the spring of 1885 was better than in former years, and in 
June of that year 25,000 healthy young Jridea were released in the upper 
waters of the south branch of the Pere Marquette River. We have good 
reason to believe that they will do well in that water, as we know they have 
done for their first year. In August, 1886, Mr. Marks, the superintendent, 
visited the river in search of grayling and caught about a dozen of the 
Mountain trout, which in thirteen months had grown to seven and eight 
inches in length, and were strong, active and well fleshed, The hatch in 
1886 was kept to rear as stock fish in the Paris ponds. The old stock, owing 
probably to a lack of pond rdom and range, have shown symptoms of weak- 
ness, and quite a number of them have been lost. An examination of the 
dead fishes disclosed that they were being preyed upon by a diminutive leech 
parasite, which attached itself to the gillsof the fish. During June, July and 
August they suffered less, but on account of this tendency to disease, and 
the over-crowded condition of the ponds, the adult fish, to the number of 
210, were deposited in the Muskegon River. About 10,000 young fish were 
kept at Paris to be reared as.stock fish for the ponds. 


THE GRAYLING, os 

Since the organization of the Commission, the attention of its members 
has been challenged to the possibility of artificially propagating this beauti- 
ful and gamy member of the salmon family. Much effort and considerable 
expense have been devoted to the solution of the question—can the grayling 
be artificially propagated, and can it be introduced and made to live in 
waters, the conditions of which are supposed to be favorable to its life and 
growth ? Its fine sporting qualities recommend it favorably to the rod fisher, 
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and the fact that Michigan waters are its native habitat, has been an added 
incentive to this Board to use its best endeavours to perpetuate it. While 
the grayling, like the speckled trout, and generally speaking the bass, does — 
not belong to the class of fish properly known as commercial fish, hke the 
trout and bass, it has challenged the attention of non-resident sportsmen and 
tourists to the State, as a desirable field for sporting. Beyond question the 
reputation of the Au Sable, the Manistee, and a few other of our grayling 
streams have attracted people who spend their money in the pursuit of sport, 
and thousands of dollars have been brought into the State on this account. 
But not alone upon this ground does its successful cultivation appeal to the 
State. It serves the purpose of affording a delightful, exhilarating, and 
invigorating pastime to our people, and to persons living in the immediate 
neighboroood of the streams in which it abounds, it has been no mean source 
of supply of wholesome and valuable food. It would be no refutation of this 
statement to say that the species of fish called the game fish affords no return 
to the State for the means expended to maintain their existence in our 
streams. The history of the entire northern portion of the Lower Peninsula. 
of Michigan, and particularly that portion known as the ‘‘Grand Traverse 
Region,’’ most conclusively proves to those having knowledge of its develop- 
ment, that the exhilarating atmosphere, for which it so celebrated as a sum- 
mer resort, was brought to the attention of the people by whom it is now 
frequented almost exclusively by sportsmen, who, but a few years since, 
sought its wildernesses for the gratification they derived from the angle. 
One of the great railway lines of the State in particular reckons an important. 
source of its revenue to be the transportation of the sportsman and those who 
follow legitimately in his wake,—the summer idler who delights to spend his 
vacation in the higher latitudes, where the air refreshes and reinvigorates. 

Having thus briefly referred to the pecuniary advantage resulting to the 
State from this source, let us briefly review the efforts that have been made 
to successfully propagate the grayling by the Commission. , 

Hixperience in fish culture shows that artificial production so far as it 
relates to the species of fish now most largely produced, viz: the whitefish 
and trout, has been reduced to two distinct classes of operations. 

The whitefish are taken while moving to their spawning places, and are 
held crated until the proper period arrives when they may be ‘‘ stripped ”” 
and the egg fecundated: On the other hand brook trout cannot be taken in 
the streams in sufficiently large quantities at the spawning period to afford 
a reliable source of supply for this purpose, and it becomes necessary in this 
class of work to carry the stock fish in ponds throughont the year, and 
when they are ripe they are taken out, handled, and returned to the ponds 
again. ‘They are thus carried, as it will be seen, through the year in artificial 
ponds and are fed, attended to and cared for by the persons having them in 
charge. They stand confinement well and thrive and grow under this treat- — 
ment as well as in the open streams. As yet there has been little or no diffi- 
culty experienced in obtaining the whitefish or trout from which the roe is 
taken for artificial propagation; but here has been experienced the chief 
difficulty in all previous experiments with the grayling. They have been 
taken at different seasons of the year and placed in the State ponds with 
the trout of the same ages and have received the same care and treatment, 
but invariably they have gradually died, and we have been forced to the 
conclusion that they will not under these conditions, if at all, stand domes- 
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tication. The question then arises, whether under other and more favorable 
conditions this excellent fish may not be so treated as to conditions of life, 
that he shall not feel the confinement which seems to make life a burden, or 
whether after all we must relinquish all efforts to increase his numbers and 
reluctantly confess that he is beyond the domain now lying within the field 
of successful artificial propagation. Again, owing to the remoteness of the 
grayling streams from our present stations, the very early season at which 
the roe is cast (March) and even earlier, it is practically impossible to take 
the adult fish upon their natural spawning grounds in such quantities as to 
insure any degree of success whatever. Repeated attempts of this nature 
have been made in past years both by the Michigan Commission and others 
with uniformly the same result—very few or no fish. 

Another and very serious difficulty is, that at the season of the year when 
the spawning period arrives, the force of the commission is busily engaged 
in planting and caring for the newly hatched whitefish and trout fry, and 
none of the men can be detailed for this work. In addition to this, the 
expense necessary to successfully take the spawn at this season is very great, 
and the difficulties of bad roads renders it a question of serious doubt 
whether transportation would be at all practicable. 

It was determined, something over a year ago, by the present Board, 
that a systematic and thorough series of experiments must be made, 
looking to a successful solution of this hitherto unsolvable problem. To 
that end, and after deliberate and patient thought upon the subject, it was 
thought best to inaugurate, under the eye of the Superintendent at the Paris 
station, a series of experiments which should cover a sutticient period of time 
to allow the benefit of a careful study of the habits of life of this fish, his 
food, and all other points that might be of benefit. 

It was believed that if the irksomeness and ill effects of confinement could 
be overcome, and yet a check be placed upon the fish so that he might be 
made subject to control, the greatest difficulty presented might be overcome. 
This, it seemed, could be best accomplished by devoting as large a portion of 
a natural stream as could be controlled, to this experiment, leaving its bed 
and all its surroundings as nearly in a state of nature as possible, with light 
and shadow, pool and ripple; a barrier to be erected at two places, between 
which the fish might have free range, yet limiting the territory beyond 
which they could pass. It was thought with a portion of the stream set 
apart in this manner for such a purpose, with means provided for diverting 
the flow of the stream when the fish were to be handled, on showing a dis- 
position to spawn, they could readily be removed and handled; or, if deem- 
ed best, they might be permitted to spawn naturally, and the adults be 
afterwards removed as in carp operations. It may also hereafter be found 
desirable to place at some convenient point a properly constructed spawning 
race, upon which the fish may run at the spawning period. It has seemed 
to the Board that with such a place, some useful experiments might be made 
which in the end would afford, by experience and careful observation, a way 
to overcome all difficulties. 

Upon the Buck-horn Creek, on the State property at Paris, acquired by the 
Board since the last session of the Legislature, we have an excellent oppor- 
tunity to carry out the ideas outlined above. This stream a few years since 
abounded with grayling, and occasionally a stray grayling is taken there 
now. 
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In September of this year, 1886, a portion of this stream was devoted to 
the purpose above suggested. ‘I'wo dams or barriers were thrown across the 
stream and an artificial canal was dug by which the water could be turned 
from this part of the stream. ‘The space allotted to this wild experimental 
nursery or pond covers, including the sinuosities of the stream, a distance 
of 380 feet, which we hope will give sufficient range to overcome the ill 
effects of confinement and reduce it to the minimum. ‘The stream at this 
point runs through the forest, and the bed remains as it was found in a state 
of nature, with admirable protection with the shelter afforded by fallen 
trees and brush. 

After the barriers had been completed the water was turned from the bed 
of the stream and all living things that would prey upon the fish or their 
ova removed from the pools of water which remained, something like 400 trout 
being taken therefrom, which were placed in the stock trout ponds, making 
-a valuable addition to our stock of trout. 

Soon after, two expeditions were organized to go to the Pere Marquette 
River and if possible secure a stock of grayling for the new pond. Both of 
‘these expeditions failed of their object; in one instance a small number of 
fish were successfully transported over a very rough and difficult wagon 
road, and in the other nearly the whole number were lost before reaching 
the station. The few that were saved were put in the pond together with 
those that had been confined with the trout at the hatchery, and, in the 
language of the Superintendent, the grayling which had been confined 
with the trout seemed to feel the lack of restraint and to be gratified at the 
change. Owing to the lateness of the season when this experimental pond 
was completed and the urgent necessity of putting the force at other 
improvements that demanded immediate attention, no more expeditions 
were undertaken this fall to secure stock fish. Following close upon the 
completion of this work came the deluging storm, referred to elsewhere in 
this report, which took out one of the dams that had been put in to accom- 
plish this work, and allowed the escape of the fish then confined there, so 
that the small start that we had made towards stocking the ponds was 
swept away. A small outlay of money will, however, replace the loss, and 
with the coming of another season we shall enter upon this work with a 
firm determination to succeed ‘if it can be done. 

These experiments can be conducted with econpmy, as no extra force will 
be required for the present at least, the whole plant being on the State 
property at Paris and under the immediate supervision of the superin- 
tendent. 

9. Hels. 


There can be no doubt of the success of planting eels in a large number 
of interior lakes and rivers in the southern part of the State. They have 
been caught with hook and line, speared and netted in many places, and of 
sizes that assure them a rapid growth. As vet we have no sufliciently 
authenticated account of their having bred in the waters they were placed 
in, although many verbal reports have been received that young eels were 
found in abundance in some of those places. The eel is hardy, and is excel- | 
lent food, so that if he shall become habituated in our warmer lakes his 
addition to the list of native fishes will be one of value. In June, 1885, we 
distributed 319,000 silver eels to lakes and streams in the following counties: 
Allegan, Branch, Barry, Berrien, Cass, Calhoun, Eaton, Emmet, Genesee, 
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Hillsdale, Ionia, Jackson, Kent, Lenawee, Lapeer, Livingston, Montcalm, 
Mecosta, Oakland, St. Joseph, Shiawassee, and Van Buren. The usuai 
number planted at one time was 6,000, in some cases as many as 12,000, and 
in a few 3,000. 

The getting and planting of eels was omitted in season of 1886. Further 
attention to them will be postponed until more is learned about their growth 
and habits in our waters from the continued examination of inland lakes. 
Like all other departments of our work experience has been a teacher of 
economy, as is well shown by the expense of the work for this season in 
gathering and distributing eels, being not much over one-third of the 
expense for each of the four or five years before. 


10. Carp. 


Since the beginning of fish culture, as a practical and an economic art 
in the United States, no one event has been so prominent as the intro- 
duction of carp, and the proper methods for the propagation and 
growth of no other fish has been so generally misunderstood. ‘This, no 
doubt, arises from the fact of its being a domesticated fish, and all experi- 
ments hitherto have been with wild varieties. From the fact that carp 
could be successfully grown in warm and muddy waters, it was inferred that 
they would be just the fish to plant in our comparatively shallow lakes 
throughout the State, and from the published accounts of their amazing fer- 
tility, and rapid growth, it was confidently expected that in a very short 
time a large food supply would be furnished. To disabuse the public mind 
in regard to this fallacy, and to give the best information the Commission 
have in regard to the best methods for their propagation and growth, is the 
object of the following pages. ‘The province of the Commission being to 
produce and distribute the young fish, but little practical knowledge, aside 
from that pertaining to this special department, has been arrived at through 
our direct observation. But so much has been done, in this and other coun- 
tries, for so long a time, that to copy the experiences of others, in regard to 
the best means to insure success, seems thoroughly correct. 

We have therefore given, in as concise a manner as possible, directions in 
regard to the making and management of ponds, and the care of the young 
and growing carp. In doing this we have copied from all available sources, 
but have been materially aided by the publications of the Missouri, and 
United States Fish Commissions. 

While we believe that the carp will eventually prove a valuable addition to 
our food fishes, and especially fill a want ainongst the rural population, still we 
would caution those desiring to engage in this industry to go slow, to test 
its value for food in comparison with our native varieties; to see whether 
they like carp to eat, before they spend any considerable sums of money in 
the construction of ponds, etc. 

Nothing so much injures any enterprise as-overestimating its importance. 
Estimates are still wanting as to the cost per pound for faising carp, and 
the fact that they can beso readily produced must in a short time make 
them so plentiful in the markets as to bring the price below the cost of pro- 
duction, if one-half of those designing to engage in their culture should 
realize their expectations. 

There can be no doubt that the carp is a nutritious and healthy food fish, 
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but there is a doubt whether they will please the taste of the general public 
who have been accustomed to the taste of our native fish. In the trial made 
by the Commission and their friends, when direct comparison has been made 
with our native fish by cooking them in the same manner and at the same 
time, the decision was that they seemed inferior to the fish with which they 
were compared, namely, the black bass and the wall-eyed pike. But in 
the regions where fish, even poor ones, are a luxury they will prove a great 
boon. Ina State so exceptionally well supplied, however, with the finest 
fresh-water fish in the world, as our State is, it is doubtful if the carp will 
become either a favorite food or a source of profit for many years to come. 

The summer of 1885 was the first time our stock of carp had spawned 
under conditions favorable to securing the young for distribution. An ac- 
eount is given in the last report of how our stock of carp, got from the 
U. 8. Fish Commission in 1880, had grown and multiplied. The Commis- 
sion has a sufficient stock of carp to supply all applicants, and besides to 
make plants in suitable public waters to ascertain if that kind of distribu- 
tion is profitable. In October and November, 1885, 1,070 carp were supplied 
to twenty-five private parties. In three instances the fish were used in pub- 
lic waters. In April and May, 1886, the overseer found so many young carp 
of the last summer’s hatch still in the ponds that a distribution was again 
made to sixty-eight persons of 1,533 fish ten and eleven months old. In the 
cases in which we have heard of the fish from these plants they have all 
made a good growth, in some instances equal to that attained in localities 
further south. We are informed that some of the fish placed in a private 
pond in Cass county, near our station at Glenwood, which were hatched 
in the latter part of June and distributed in October, spawned in July of 
1886. 

For 1886 the distribution was made during the months of April and May 
of last year’s hatch, and during July, August, September and October of 
the fish hatched in July of that year. The number of applicants supplied 
was 145, the number of fish 3,485. ‘The names and addresses of the parties 
will be found in the tables in the appendix. | 

The spawning season of 1886 was later than usual. No spawn was cast 
before July. The spawning at the U.S. commission ponds, in Washington, 
this year was in May. Besides the young fish distributed there are quite a 
large number available for planting in public waters next spring, as was 
done in the spring of 1886. 


B. NATIVE FISH THAT SHOULD BE PROVIDED FOR DISTRIBUTION, 


To Block ‘Bass. 


The time has come when this most excellent fish will be in great de- 
mand, as the species is growing scarcer every year. It is found native 
along the coasts of the great lakes and bordering straits, and in nearly all 
the inland lakes and many interior rivers. No native fish has a more extended 
range, and it holds a place in the estimation of all people, both for game 
qualities and as food, that entitles it to attention. The greatest success in 
the distribution of black bass, for stocking waters where the fish did not 
exist, and re-stocking waters where the supply had been exhausted, has been 
attained in New York, and some of the States bordering the Mississippi 
River, by a method at once economical and effective. It is by transporting 
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young fish, one or two years old (sometimes adults), which had been nat- 
urallye spawned and grown. ‘The bass are captured at some point where 
the fish had congregated and been left in confined places by the receding of 
high water on the rivers, or the drawing down of reservoirs for canal supply. 

The young fish so taken are strong and hardy, used to taking care of them- 
selves, and within one or two years of the spawning age. In Minnesota, 
young bass, taken in the Mississippi, are carried to the State hatching station 
and kept in a large pond till they are distributed to the lakes for which they 
are intended. In Illinois, and we believe Missouri, they are at once trans- 
ported to their future homes. The latter course is most economical, as the 
cost of the apparatus for such transportation is the same in either case, and 
it avoids the outlay for suitable pond room, and saves twice handling the 
fish. ‘The examination of waters (described further on) furnishes us the op- 
portunity to get such supplies of young bass, where they are yet plentiful, 
and also to transport them to points where they are needed in connection 
with the operations of the examining crews. 

Other fish, such as perch and catfish, can be distributed where they are 
desired and needed in the same way. 

When the regulations of net fishing are better enforced, so that the stock 
of bass at places like the St. Clair flats is not interfered with, measures can 
be taken to assist the natural re-stocking of such localities. The improve- 
ment of the Island Park at Detroit has not yet reached the point where any- 
thing can be done in this direction by the Commission, as suggested in our 
last report. But those improvements will be made very soon, with the 
means now being provided, and we are still of the opinion that codperation 
between the two Boards might be established with great advantage to both. 


2. Muskallonge. 


There are still a few places where muskallonge can be got in sufficient 
quantities for artificial reproduction, or for transporting in the manner indi- 
cated above for bass. This has not been done before, because our funds 
have not been large enough to employ a special force for this purpose. It is 
quite likely that the further operations in examination of the interior 
lakes, will disclose some waters where the muskallonge yet remains under 
conditions favorable to securing them for transportation, as suggested, with 
reference to black bass. But at present the Board does not possess informa- 
tion enough on this subject to warrant asking an appropriation for this 
branch of work. If the general appropriation enables the Board to continue 
the examination of lakes, they will, be in a position to experiment with the 
muskallonge, if a favorable opportunity i is presented in the course of that 
work. 


C. PRESENT EQUIPMENTS—-THE STATIONS. 
1. Detrort. 


At the close of the last report, December 1, 1884, the Detroit Whitefish 
Hatchery was fairly started in its second season’s work. It is one of the 
most complete and substantial houses of its kind in the country. That it 
is an eminently a Bae looking building is apparent from the fact that. 
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it is frequently mistaken by strangers for a mission church or Sunday-school. 
We are sorry that we cannot afford to print with this report illustratiows of 
the Detroit and other stations, with interior views exhibiting the general 
appearance of the hatcheries when in use. ‘They are generally regarded as 
creditable of their kind and of a character befitting the workshops of a great 
State. 

All the State hatcheries attract attention from the people and are con- 
stantly being visited by great numbers of citizens who manifest a lively 
interest in the State’s operations in fish culture. 

With a part of the appropriation for ‘special purposes’’—which is for 
permanent improvement—the following changes were made in the Detroit 
hatchery: Additional tank room for storing young whitefish was the most 
urgent requirement. This was accomplished by detaching the long tank, 
which is 48 feet in length by 4 feet in width, and moving it a few feet lat- 
erally towards the southern tier of jar frames. Another long tank was con- 
structed precisely like the one moved, which was placed parallel to the old 
one, and then both were attached to the large floor cross-tank, so that water 
could flow from it tothem. The old tank had but a single overflow placed 
at the west end. ‘The water was all received at one end, and flowed through 
the whole length of the tank, to be discharged at the further end, its only 
source of water supply being from the main cross-tank. At times, when the 
eggs are hatching rapidly, the water which flows mainly through the dif- 
ferent tiers of jars, and then down into the lower tanks, where all the escap- 
ing shells and bad eggs gathered, become fouled and was thought by the 
Superintendent and Overseer to be detrimental to the fry in the storage 
tank. To remedy this, and also to modify the current flowing through the 
tank, an independent supply was introduced into the two large tanks by 
means of a pipe which tapped the general water supply before it entered the 
circulation in feed-troughs and jars. The same system had been intro- 
duced into the Petoskey house, and has produced perceptible and satisfac- 
tory results. A dead fish is now a rare thing, even when the tanks contain 
several millions of fry in a critical stage of their development. No other 
changes were made in the apparatus of this house. Some needed repairs 
were made to the concrete floor which had been injured by freezing. 

The space over the office and lower bed-room was converted into a bed- 
room, connected to the office by a stairway carried up in what was be- 
fore the office closet. This additional bed-room was much needed at times 
when more than the regular employés were quartered at Detroit. This 
occurs when whitefish eggs are being taken and brought to the house, and 
again when the planting of the young fish is going on. At the latter time 
two and sometimes three extra men are required at the station for from four 
to six weeks, and it has been found very convenient to have them quartered 
in the house, as their work must be done very often at night. A fire place 
has been built in the office which in spring and autumn furnishes all the 
heat required in the office, without affecting the temperature of the main 

house as the large coal stove would. 

_ The Detroit house has now passed through three seasons, those of 1883-84, 
1884-85, 1885-86, a sufficient trial to enable us to speak with confidence of 
its performance. It has proved eminently successful. Tests have been 
made each year to determine the ratio of eggs lost during the process of 
incubation, the results of which prove conclusively that the percentage of 
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loss from the time the eggs are set down in the house, coming directly from 
the fishery down the river, until the hatch is completed is between ten and 
twelve per cent... The season of 1885-86 it was nearer ten per cent. The 
tests of measurements are made by measuring in a standard graduated glass 
the eggs which are placed in seven or eight jars, the jars being marked, and 
the number of eggs, with the dates of putting up, being recorded. After 
the bad eggs are all run off, and just before the hatching begins, these 
marked jars are again emptied and their contents of good eggs measured and 
counted in the same way. 

The overseer of this house last season tried substituting a metal tube for 
the glass tubes used for introducing the water into the glass hatching-jars, 
which worked well. It was tried in about one hundred jars. The metal 
tube is less than half the size of the glass tube, and consequently increases 
the capacity of the jar, besides contracting the stream of water and giving a 
more even circulation in the jars. The first experiment with metal tubes 
was tried the year before at Petoskey by the overseer of that house. 


2. Petoskey Station. 


By the biennial report of 1885 it will be seen that the supply of water 
to this house was wholly inadequate, and it therefore became necessary to 
devise some means by which the desired amount of water could be secured. 

As early as June, 1884, negotiations were opened with the village authori- 
ties in order to ascertain what share of the expense the village would bear in 
laying a main down Division street, from Lake street to Rose, as the inhab- 
itants along the line of that street, upon which the main would be laid, would 
secure by the laying of such pipe fire protection. It was also contemplated 
that connections might be made for private purposes. These negotiations 
were pending for some time, but no definite conclusion was reached until 
the month of August. About the first of that month Mr. Whitaker visited 
Petoskey and negotiations were again renewed which finally culminated in a 
contract whereby it was agreed that the village should dig the necessary 
trench for the laying of a four inch wooden pipe; that they should properly 
lay the same and refill the trench from Lake to Rose streets, and the Com- 
mission upon its part agreed to bear the expense of the necessary pipe. The 
village was granted the privilege of making connections with the main for 
the purpose of fire protection and private connections were also permitted to 
be made; the commission, however, reserved the right to disconnect all pri- 
vate connections if they should be found in any way to interfere with the 
supply necessary for the hatchery. It was further agreed that the title to 
the main shouldremain in the Commission and be subject to its control. 
This contract was ratified and accepted by the village authorities upon the - 
7th day of August. 

Upon the completion of this arrangement Mr. Whitaker visited Bay City 
to investigate the practicability of using wooden pipe for the purpose 
required and it was decided after a careful investigation that it would meet 
the needed requirements and the necessary pipe was purchased and shipped 
to Petoskey. 

On the 28th of September the work of laying pipe was commenced and 
the water brought into the house within twenty days. All necessary connec- 
tions were made and the house is now supplied with a volume of water which 
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will meet all emergencies. In addition to the necessary supply of water for 
the work, we have also secured ample fire protection for all our buildings. - 
The total length of pipe laid was 1,420 feet, which carries a four inch 
stream, under a pressure of about seventy-three feet head, and the cost to 
the Commission for this work was $514.20. 

It was also found necessary to increase the tankage in the house in which 
to carry the fry, it having been found by experience that the tank-room 
would be insufficient. ‘To accomplish this purpose the jars were removed to 
one side of the house, and two large tanks were built. By this change a 
tankage capacity was secured of 504 cubic feet, giving us an increase of 242 
cubic feet of tank room. ‘To sustain this additional weight it was found 
necessary to strengthen the floor, and four heavy bents were put underneath 
the floor for this purpose, and improvements were also made in the general 
drainage of the house. 

There has also been built an addition to the hatchery, 17x32 in size, with 
12-foot posts. This addition is sheeted and battened to correspond with the 
main building. It contains a bed-room and hall, which are wainscotted and 
painted, a wood-house with a capacity of sixty cords, a shop, a store-room 
for 100 cans overhead, and also a store-room for boats and other material. 
It was built of common lumber and adjoins the building. There has also 
been a storm house, 6x10, built over the south door of the cottage, which is 
shingled and battened. 

Our past experience has proven that the practice of running the water 
through the tanks from the hatching jars, carrying as it does the shells of 
the eggs and other refuse matter, has proven injurious to the fry, and the 
current of water passing through the tanks from one end to the other had 
the effect of crowding the fry into the foot of the tanks and against the 
screens. In the fall of 1885 the Superintendent determined, if possible, to 
overcome this difficulty, and in both the Detroit and Petoskey stations a 
perforated iron pipe was laid lengthwise the tank, at the bottom, and an 
independent supply of fresh water, direct from the main, was fed from this 
pipe into the tanks. The result has proved eminently satisfactory. The 
fish, by this method of supplying the tanks, are evenly distributed through- 
out its entire length, and the crowding against the screens is thereby 
avoided. The introduction of the fresh water and the even distribution of 
the fish in the tank has had the effect of materially diminishing the loss 
that resulted from the old system of running the water directly from jars 
and the supply being fed from the ends of the tanks. 

The hatchery now has a capacity of 215 jars, which will carry.33,000,000 
eggs. In 1885, owing to the inability of the Board to procure a sufficient 
quantity of eggs, the Petoskey house was not filled, and but 171 jars were 
run for the season, containing 26,300,000 eggs. This quantity was success- 
fully hatched, and they were largely planted in the inland waters of the 
northern part of the lower peninsula; the late opening of navigation, and 
the ice remaining so long in the great lakes, it was impossible to plant them 
in those waters. ‘he waters in which they were placed, however, are known 
to be favorable to the growth of whitefish, and we confidently look for good 
results from these plants within a few years. 

With this station in its present perfected condition, with the ample sup- 
ply of water secured, and with the facilities which the Commission now enjoy 
to procure the ova of the whitefish from their three fisheries upon the 
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Detroit River, we believe the Petoskey station can be run to its full capacity, 
and that the outlay made for this station will be found by results to have 
been warranted. 


5. Paris Station. 


At the last session of the Legislature an appropriation was asked to enable 
the Commissioners to purchase additional lands adjoining the property at 
Paris. The Legislature upon the report of the fisheries committee, agreed 
with the Commissioners, as to the necessity of the purchase, to give control of 
the waters that were so much needed in extending the operations of this sta- 
tion. The lands had already been bargained for and purchased before the 
session of the Legislature commenced; in fact one of the pieces of property, the 
41 acres lying just north of the old State pond, had been in our pos- 
session since the summer of 1884. The money for the purchase of this piece 
of property was advanced to the Commissioners, with the understanding that 
if the appropriation was made for the purchase, the price which was agreed 
upon and approved by the Commissioners at that time, should be returned 
with interest or with a reasonable rental for the use of the property for 
the time. The house upon one of the lots was occupied by the assistant, and 
put in order under the direction of the Commissioners. ‘The other property, 
the 40 acres immediately west of the one above mentioned, was necessary to 
our further extension, as it controlled quite a large meander of the Buck- 
horn stream as well as of the Little Buck-horn. The securing of this land 
served two very important purposes, in supplementing the supply of water in 
Cheney creek, and also furnishing additional grounds and water for our expe- 
riments in the preservation of the grayling. The Little Buck-horn supports a 
very large number of small trout, and is in fact while under our control a vast 
wild nursery for trout fry. The food in it is abundant; the bed of the stream 
itself is almost entirely covered with logs, branches and roots, making a most 
perfect hide and shelter for the young fish. The young trout that are reared 
here will either be got out from time to time by the men as they are fishing to 
replenish the ponds, or else will drop down to the Buck-horn, upon the prop- 
erty just between the highway and the railway, where they will be caught and 
held in the large wild ponds to be constructed there. The other advantage 
gained from the addition of a part of the water from the Little Buck-horn 
creek is not less important. We had reached about the limit of pond room 
and pond supply afforded by the volume of water in the Cheney creek for 
all purposes of convenience and safety. Additional stock ponds at this 
station should be constructed along the meander of the Cheney creek adjoin- 
ing and connected with our present stock ponds, but as above remarked, we 
had reached the limit, and could not make any further extension in the 
number of ponds upon Cheney creek without some additional supply of 
water. ‘This supply of water could only be obtained from the Little Buck- 
horn, and the right to use a part of the flowage of the Little Buck-horn of 
course depended upon our ownership, or the right to control it, below the 
point at which it was necessary to tap it for the supply to Cheney creek. 
The distance between the Little Buck-horn and Cheney creek at this point 
is about 650 feet. A little over half of this distance is upon that forty acre 
lot which we purchased. About one-third of the distance is across lands 
owned by Mr. Stearns of Big Rapids. The remainder of the distance after 
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crossing Mr. Stearns’s land is upon our own property. After running the 
- line and establishing the grade, which was done in 1885 by Mr. Orwig, we — 
obtained permission from Mr. Stearns to carry the ditch across his premises © 
for a nominal consideration. It was first contemplated to carry the water in 
an open ditch, but further consideration determined us to carry it through 
vetrified crock, or sewer pipe, completely covered. 

The other work at Paris station which was more urgent than the construc-- 
tion of this ditch, occupied the time of the Superintendent and men until 
about the end of the summer of 1886, when the crock was purchased at. 
Jackson at a reasonable figure, the ditch opened, and the crock laid. This. 
means of conducting the water from one creek to the other, in the quantity 
required at first sight might appear expensive, but it is really far more 
economical in time and expenditure than by means of an open ditch, for 
when the crock are once laid and properly cemented, and the flow of water 
secured, the ditch is then filled in and will need no further attention; but 
if the open ditch had been employed, the expenditure of cutting that ditch 
‘to a sufficient dcpth required by the grade between the two creeks, and ofa 
sufficient width to prevent its caving in the banks, would have cost all that 
the laying of pipe cost, and it would have required more or less attention 
each year to keep it in order, free of obstruction by the fall of branches or 
trees, and the fall of leaves in autumn. 

Examinations of the different kinds of crock offered showed us that the 
first quality of crock was not needed for this purpose. A crock which was. 
not perfect in all respects so that it would pass inspection for contract work. 
in the sewerage of cities, but sound enough not to permit any leakage and 
perfectly strong, was found to answer our purpose, and was very much 
cheaper. The total cost of the ditch, the purchase of the crock and the lay- 
ing of it, was $110.00. The crock is eight inches in diameter, which, with ~ 
the fali from the Little Buck-horn to the Cheney creek, and the artificial 
head wwhich we can give it at its starting point, will give us a solid stream 
of about six inches in diameter at the discharge. 

As soon as the work at the other stations permitted in the summer of 
1885, the entire available force was ordered to Paris and set to work npon ~ 
the improvements which will be here briefly detailed, Five new stock ponds 
were constructed adjoining and just northwest of the old ponds, and in con- 
tinuation of the plan of improvement originally adopted. ‘Two of the new 
ponds are 14x40, but having natural bottom, and sides laid up with a stone 
wall; each pond having a plank spawning pond connected with its upper 
end, and its flow of water received through a spawning race 38 feet in length 
by 4 feet wide, similar to the other spawning races, the uses of which have 
been fully described in the last report. The other three ponds just above 
are constructed of plank and are supplied with water through proper spawn- 
ing races. ‘These are used for younger fish. At all times, except just before 
the spawning season, these ponds are supplied with an artificial bottom of 
sand and gravel, just such as is found on the natural bed of the creek. Ag 
the spawning season approaches this artificial bottom is removed, in order 
to force the fish for the act of spawning into the races constructed to receive 
them. About the same number of ponds should be added during the 
season of 1887, just above these ponds for young trout, to accommodate the 
increased number of stock fish which will be required for the growing work 
of the station. It is to supply the additional ponds needed that the in- 
creased supply of water is to be brought from the Little Buek-horn. 
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The old barn has been removed to the north side of the hatchery on the 
road, and reconstructed into a very convenient office (which was very much 
needed), a suitable shop, with a storeroom in the loft, and is connected to 
the hatchery building by a passage way. This allowed us to dispense with 
the shop at the west end of the hatchery, and gave the entire length of the 
room for use in handling eggs and fry. The old wing to the barn was 
removed across the road north of the house, and used for a hen house. Just 
north of the house, along the road, a new barn was built, for the use of the 
station. ‘The grounds between and around the ponds have been properly 
graded and seeded to timothy and clover. In the grading on the south and 
west side of the ponds a low terrace is employed, to relieve the otherwise 
rather sharp grade, and the natural terrace on the north of the ponds has 
been carried around to the natural level just before reaching the highway at 
the same grade as is now established for the road. The road in front of the 
hatchery and abreast of the ponds has been graded up about two feet above 
the level that it had three years ago. The ground south of the house, be- 
tween it and the large pond, and between the highway and the G. R. & I. 
railroad, has been graded and terraced. ‘lhe fence along the railroad right 
of way has been removed, between the house and the large pond, and the 
grading and terracing of that ground has been carried around to the railway 
embankment. ‘This improvement has added greatly to the appearance of the 
grounds from the highway and from the railroad. A covered piazza has 
been finished around the west and north sides of the house, and the house 
has been painted. 

On the east side of the highway, from the Buck-horn property down to the 
barn, a substantial board fence has been constructed, and young maple trees 
planted at proper distances along the entire front: Immediately in front of 
the house, a single painted post and rail fence has been constructed, going 
down the hill across in front of the large, wild pond to and across the creek, 
and abont five rods on the opposite side of the creek. The same sort of 
fence was constructed from the office, on the west side of the road, opposite 
the house, to the north line of meander of the creek. ‘This was rendered 
necessary to prevent visitors from driving on to the ground between the road 
and the first large pond. Proper hitching posts have been provided along 
this fence, and young trees have been planted on this side of the road. The 
strip of ground between the highway and the railroad, north of the house, 
has been logged and cleared up, as well as that between the railroad and the 
river, and the strip between the railroad and the highway south of the pond, 
has also been fenced and partly cleared. A fence has also been built from 
the highway, just south of the ice house, along the meander and through 
the woods, across the creek, to the north line of the meander, to prevent 
cattle running at large in the woods and trespassing on the ponds. 

The other outdoor improvements on Cheney creek are upon that portion 
of the creek lying between the railroad and the Muskegon River. The -dis- 
tance in a direct line from the railroad to the river is.about 400 feet, but in 
going that distance the creek measures a line about one-third more. A 
series of three ponds were constructed along the bed of the creek. These 
ponds, with the larger one just across the road from the hatchery, are 
the wild ponds so often spoken of, where the trout are grown under per- 
fectly natural conditions, and without any artificial feeding, except such as 
they get from the wash of the stock ponds above, and are taken after their third 
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year, either by hook or net, for the purpose of supplying the stock ponds 
with breeding fish. In the summer of 1886 this system of wild ponds was 
completed by the construction of two others much larger and deeper than 
the other three, the lower one of which-is built with a very strong dam, 
about five and one-half feet high, and comes down to the point to which the 
back-water from the Muskegon River rises. 

No improvements were made upon the Buck-horn property beyond some 
underbrushing along the stream from the road down towards its junction 
with the Little Buck-horn, until the summer of 1886, then one large pond 
was constructed just east of the highway, which is nearly circular in shape, 
the length from end to end around the centre is about 385 feet, with an 
average width of about 35 feet, and the mean depth of about 23 feet around 
the easterly and southerly sides; when filled to the usual level it will be 3. 
and 4 feet in depth. 

The point of land around which the pond extends is well wooded. The 
banks on the north and east sides are high, with a natural growth of timber 
upon them, so that the pond on that side is well shaded. The dam is 96 
feet long by 11 feet wide, and about 5 feet high, made of heavy frame work, 
extending well into the natural bank of the stream on either end, and having 
an opening 18 feet wide, or rather two openings of about 9 feet each, with a 
strong central support, so that each of the openings are controlled with 
separate ‘‘slash-boards.’’ ‘his pond is really the basis of all future work 
and improvement. upon the Buck-horn.. The ground immediately to the 
south of it, and also across a little tongue of land, around which the stream 
flows after leaving this dam, is low enough to furnish abundant opportunity 
for artificial ponds at a grade which can be supplied from this large pond. 
In anticipation of such further improvement, a sluice way is provided on the 
western side of the dam, through which‘as much water as is needed can 
be conducted for any stock ponds that may be required here. On the west 
side of the highway the other improvements were made. They are first the 
construction of a wild pond. ‘This is made by damming the main Buck-horn 
creek at a point about 40 feet from the highway bridge, used to hold and 
control the water coming into the creek above that dam. The creek from 
-above this dam makes a bold curve to the south, and around to a little east 
of north, to a point not more than 150 feet from the dam first mentioned, 
while the course which we have just described takes the creek a distance of 
about 380 feet. At this point anotherdam is constructed to control the flow 
of water into this wild pond. At the eastern end of this upper dam another 
dam is constructed nearly north of it, with a channel cut from that point a 
little south of east across to the highway, a culvert is then carried under the 
highway, and through this ditch a part of the stream is carried to the north 
branch of the large pond just above described. A fence has been made along 
the east side of the highway around to the fence by the railway track, to 
protect this part of the property from trespassers. The whole property 
ought to be enclosed by a neat and substantial fence along the highway, and 
by a strong wire fence on the other sides. It may seem at first sight that 
more money has been expended for land, in this recent purchase at Paris, 
than ismecessary for the work, but any one to whom it so appears should 
remember that our work is confined necessarily to the water facilities, and 
that absolute control of them could not be had without absolute control of 
the fee of the soil. Again, this is all good agricultural land and the improve- 
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ments which we are making for use in the immediate future, will not only 
‘be advantageous to our work while it is beimg carried on, but will render 
the property itself intrinsically valuable, so that if the State’s work there 
should be discontinued, and the property offered for sale, the State would 
be able to realize all or more than it has expended in these improvements. 

In the hatching house we now have a clear space 20x60 feet, well lighted ; 
the troughs being arranged in sets of three supplied from an interior feed 
trough, carried along the north side of the building. By a recent discovery, 
allnded to above, 7. ¢., that the fry of the trout can be carried in double 
tiers of wire trays, the capacity of this house is now fifteen hundred thou- 
sand. Our experience in the rearing of young fish in the wild ponds and 
‘creeks above the ponds has been very satisfactory. We find that the young 
fry that are deposited in suitable places in the stream above the house make 
more rapid growth than those young fish which are retained in the house. 
upon fine gravel, and fed for the first few months of their existence almost 
hourly during the day, and afterwards placed in the nursery races where they 
receive constant attention. ‘This led to a plan, adopted this last season, of 
taking the smaller yearlings and two year olds in the stock ponds and turn- 
ing them into the large, deep ponds below the railroad. It seems that the 
range which a young fish has is one of the necessary conditions of rapid 
growth. The experiments in hybridization between salmon and brook trout 
are still pursued, and so far as they have been conducted have been success- 
ful. During the spawning season of 1886, eggs will be taken from hybrids 
whose blood is three-fourths brook trout and one-fourth salmon trout. So 


-far we have discovered no indications of barrenness. If the increase in the 


stock fish at Paris shall continue as it has through the years 1883—4-5 and 6, 
which is a reasonable expectation, and without the interposition of any un- 
foreseen accident the product of eggs for this year should be about nine hun- 
dred thousand of brook trout. The amount of eggs taken at Paris, 1886, will 
reach twelve hundred thousand, and about eighteen hundred thousand for 
188%, for the year 1887 from eleven to twelve hundred thousand, and for 
the year 1888 about one and a half millions. It is impossible to tell to what 
extent demands may be made upon this station for work with the land- 
locked salmon or the lake trout, but unless we are greatly disappointed in 
our opportunities for work with the other kinds of fish besides brook trout, 
the house will be taxed to its utmost capacity during the winter of 1887-8. 
With reference to the means for extending the work of this station in 
something like the proportion in which it has grown, and which is still far 
within the limit that it should attain in the accomplishment of all that has 
been contemplated by the State’s policy, we should have a series of ponds 
constructed, a few at a time, on the Buck-horn. If the experiments with 
the grayling in the wild pond, now projected at Paris, are successful, other 
ponds of asimilar character will need to be constructed upon the Buck-horn, 
west of the highway. Itis probable that with the future stock of California 
trout to be kept we shall reach better results by having ponds for their 
retention on the Buck-horn, and it may be that the principal operations 
conducted on the Buck-horn may be confined to the California trout and the 
grayling, both of which are spring spawning fish. ‘The largest expenditure 
that will be required in any event, even with a maximum of extension sug- 
gested for the Paris station, has already been made. The only further need for 
the purchase of land is for narrow strips extending along the meander of our 


ao SEVENTH REPORT—STATE FISHERIES. 


streams, for the purpose of preserving the timber standing upon those lands, 
to prevent its being cut off, as the cutting of such timber would expose the 
waters of the stream to an increase in temperature, which for our purpose is. 
not desirable. Asa part of the lands, which in following out this suggestion 
would be purchased, are marshy, the cost would be inconsiderable. We 
ought to have each year, for a number of years, at least one thousand dollars 
available to be expended in the construction of new ponds as suggested just. 
above. During the next two fiscal years we ought also to have about three 
thousand dollars for the rebuilding and enlargement of the present hatchery, 
or for the construction and fitting out of a new one. 

Since the above was written the Paris station has been visited by a flood, 
which at one time threatened almost a total destruction of the improvements. 
On the 29th of September it had rained all day quite hard, until late in the 
afternoon when the volume of rainfall suddenly increased and continued to. 
pour down a torrent of water for about four hours.. The water fell so rapidly 
that it could not be carried off by the ordinary channels or absorbed by the 
ground. It overflowed the creek and stock ponds, and above the hatching 
house the water flowed a foot deep over the tops of the dams—in fact, the 
entire ground where the ponds are was for the time converted into one great 
pond. An estimate of the rainfall at Reed City, where the storm was of 
about the same severity, placed the fall of rain at five inches during the four 
hours. All the dams that had stood a year or more were strong enough to 
resist the pressure and cutting from the flowing water, but the new dams of 
this year’s construction were washed out by side cuts. It seemed at first 
inevitable that the stock of fish would be almost an entire loss, but as the 
waters subsided and cleared up the loss was found to be less than was ex- 
pected. The damage can not be certainly computed in money until the 
repairs are made, but as nearly as they can now be estimated will be not far 
from $1,000. 

Crew No. 1, engaged in examination of waters, had just been ordered in, 
and crew No. 2 were also summonded to suspend their operations and go to 
Paris. ‘Thus, within two days after the storm, the entire force were on the 
ground repairing damages under direction of the Superintendent. The 
trout were found to be very badly mixed in the different ponds and a large 
number had gone up the creek. The instinct of the trout to go up stream 
on high water at this season saved us the bulk of our stock fish. Only a few 
of the larger ones were lost and those probably because they were caught 
inthe vortex of the current when the screens were broken out by the men to 
remove every obstacle that could relieve the pressure of water on the dam 
just above the house. 

The most pressing repairs were completed at once and the fish sorted as. 
wellas possible, as the spawning season was just at hand; then all hands 
were set to work to catch the escaped fish. Within a week over 2,000 
trout of all sizes were captured and restored to the ponds. So that by the 
time the spawning season began—about October 7—there were estimated to 
be more fish in the pond than before the storm; but the average was not 
quite so large. In consequence of which there will very likely be a falling- 
off in the product of eggs from what was expected from the stock as it stood 
September 23. The reason of a larger number being taken is that the wild 
stream upon which the ponds are situated is well stocked with trout, which 
are native to the stream, and such fry as naturally escape from the house 
and ponds. 
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This storm and consequent flood was a disaster that no prudence could 
have foreseen, and it emphasizes the statement made in another part of this 
report, of the necessity of having a little margin on our appropriation to 
provide for contingencies. It is not wise and it is not true economy to cut 
appropriations below an intelligent and honest estimate of the amount 
needed, because it always results in crippling the work at some point, or 
prevents the doing of all that is undertaken and that ought to be done, in 
carrying out the policy which the commission has laid out in doing what the 
State government has committed to it in the way the State has fully en- 
dorsed and approved. ‘The first thing that was necessarily done after the 
storm in the way of permanent repairs and improvement was to enlarge the 
waste ditch around the stock ponds. The ditch was cut on the line of the 
old one. It was made ten feet in width on the botton and twelve feet in 
width on top, the walls being rip-rapped with cobble stones on the sides 
three and one-half feet high. The upper end is controlled by a bulk-head 
dam having a gate that can be lifted under any pressure of water, and at 
the lower end, where the grade is steep, near the hatching house, is made a 
strong plank sluice-way about sixty feet in length. A dam was thrown 
across the creek bed at the angle of the bulk-head of the waste ditch and the 
bed then filled with earth, the sluices to the upper pond being carried 
through this made ground and connected to the creek above this new dam. 
The new dam is carried up to the height of the bank of the ditch and a 
levee of the same level carried around the creek bank on the north, and 
across the low ground till it joins the high lével north of the ponds. This 
levee will be sodded, and while it will add greatly to the beauty of the 
grounds will also make a perfect protection to the ponds against a flood 
of any dimensions that can occur here, even to the extent of the unprece- 
dented storm of September 23. 


Since the above was written, and just before this goes to the printer, the 
reports of getting brook trout ova at Paris have been very encouraging up 
to November 26, the number of eggs laid down in trays being 1,250,000. 
This quantity exceeds by over 500,000 the largest number ever before got 
from the trout in the State ponds, and more than confirms what has been 
said above of our hatching facilities being taxed to their utmost this year 
without anything being done in salmon trout. A proportionate increase 
for next year will give not less than 1,800,000 brook trout eggs, and for 1888 
two and one-half millions. 


4, Glenwood. 


The ponds for rearing carp at this station are one large pond 38 by 18 rods 
for the range of the large fish, one smaller pond next below 12 by 12 rods, 
then a series of breeding ponds, eight in number, about 3 by 3 rods, with a 
narrow pond still further down about 30 rods long. All are fed by a spring 
stream flowing into the upper large pond, and from it into the others. A 
collecting ditch of plank runs through the spawning ponds, and each pond 
is screened. An overflow ditch is constructed around the series of ponds to 
protect them from floods; the second large pond being also connected with 
the ditch for the special protection of the spawning ponds below it. 

The adult fish are taken at spawning time from the large pond and placed 
in the breeding ponds, and after the eggs are cast the fish are then removed. 
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The fry remain in the ponds where they are hatched until grown large 
enough for transportation. 

This station is on the farm of Mr. Warden Wells, about three-fourths of a. 
mile from the Michigan central depot at Glenwood, Cass county. How the 
fish came to be in Mr. Wells’s care was explained in the last report. In 
looking about for a place suitable for a carp station none was found that. 
could be brought to a state of usefulness as cheaply as to avail ourselves of 
the work Mr. Wells had done here. An arrangement was accordingly made 
by which Mr. Wells wags employed as overseer, at a salary of five hundred 
dollars a year. ‘The Commission also pur chased of him his stock of fish and 
paid for the improvements, in all $250, which was much cheaper than a new 
station could have been constructed for, even if the land and water privilege 
were given or leased without cost to the State. Mr. Wells’s experience with 
the carp made his services of value, and he was fortunately so situated as to. 
give this business all the time it needed. 

The table of fish distributed from Glenwood gives ample proof of its suc- 
cessful operation. very citizen of Michigan can now receive from the 
Commission, upon application, a supply of carp. 


D. SAULT STE. MARIE, OR UPPER PENINSULA. 


In the last report an account is given of the efforts and negotiations which 
resulted in our acquiring for the State a lease-hold interest in a strip of land 
in the village of Sault Ste. Marie, between the old locks of the ship canal and » 
the rapids. A quite full statement was also made of the surpassing advan- 
tages such location affords, not only for carrying on several branches of our 
work, the hatching of salmon trout, brook trout, whitefish, and landlocked 
salmon, but also for trying experiments in rearing the whitefish and the land- 
locked salmon in captivity for breeding purposes, which has never yet been 
done to an extent promising useful results. An appeal was made to the 
Legislature to grant an appropriation for improving the location thus. 
secured, on a moderate scale, sufficiently so for experimenting with the 
water in handling and adopting it to our uses under the long continued low 
temperature prevailing there in winter, which is much colder than in any 
place where work of the Commission has been carried on, but the appropria- 
tion was not made. ‘ 

All that was said in the last report of the necessity of extending our oper- 
ations to the Upper Peninsula, and the peculiarly favorable conditions exist- 
ing at the Sault Ste. Marie, we reaffirm. 

The single condition that did not then exist (December 1, 1884), railway 
communication with the remainder of the State, will beyond question be 
supplied by next summer. ‘The particular location secured from the United 
States government in 1884 will not now be open to our use; as appropria- 
tions have been made by Congress, and bids are now being made for the 
enlargement of the old ship canal locks, which will require the use of 
that property in the proposed improvement of the ship canal. Other 
locations can however be secured which will answer all requisites; and 
even if no suitable place is to be found in the village of Sault Ste. Marie, 
there are other points in the Northern Peninsula where water rights 
adapted to our uses can be found. 

Such northern station, to meet what we conceive to be the requirements 
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of that portion of the State, should have facilities and capacity for the 
following mentioned operations: watcr and pond room for a stock of brook 
trout sufficient to furnish about 2,000,000 ova annually; water and pond 
room for extended operations with whitefish and schoodic salmon; hatching 
house accommodation for handling one hundred millions of whitefish ova, 
capable of being further extended to increase that amount if needed in the 
future; hatching house accommodation for handling two millions of brook 
trout ova and fry, and one million of schoodic salmon ova and fry, with 
water enough to safely increase the hatching facilities if required in the 
future. Such a station could be operated with greater economy for the 
plant, and current expenses for wages of employés, than if two stations 
should be established ; as the different kinds of work could be superintended 
by one man, saving the building of one dwelling-house and the salary of one 
overseer, the duplicating of considerable portions of the plant, and the’ 
employment of extra hands. The total cost of a station of the capacity 
described would be about $14,000. Not more than one-half of the amount 
would be needed for the first two years. ‘That would give ample opportunity 
for laying out the trout work in a permanent and judicious manner, which 
could not well be done in any less time. The current expense of maintain- 
ing and operating this northern station, in full commission, would be about 
$5,500 per year, but for such operations as the preliminary improvements 
would warrant for the fiscal vears of 1887-88, and 1888-89 would require 
not more than $2,300 for the first year and $3,000 for the second. 

Our work must all be laid out in advance. ‘This extension is already 
needed for replenishing the streams of the Upper Peninsula. The time 
required to equip and get into full operation a station of the dimensions 
must be considered, as well as the time required by the laws of nature to 
bring the fish to maturity after they have been hatched and planted. It will 
be four full years before any fish, even the first produced, will be of a size to 
affect the available product of any streams to be stocked from that station. 
That the establishment is already needed seems certain from the applications 
for trout coming to us from that part of the State, besides the general 
demand for keeping up the stock in the vast numbers of streams that are 
already regarded as fished out. The abundant success which has been 
attained in the Lower Peninsula in the same kind of work enables the board 
to speak with perfect confidence of what can be accomplished for the famous 
streams of the Lake Superior region. 

In selecting a site for such northern station we should keep in view the 
more important consideration of its adaptability to operations with white- 
fish, knowing well that the time is not far off when the preservation of the 
industrial fisheries of Lake Superior will demand the equipment of an estab- 
lishment for that work. And, also, being firmly convinced that the good 
sense and judgment of the people of this State will very soon be aroused to 
the necessity of such legal regulation and control of the industrial fisheries 
of the State as will preserve what is left of the fisheries and imperatively call 
for their extension by artificial aid. 


E. EXAMINATION OF WATERS. 


The Commissioners have long felt the want of accurate knowledge of the 
results of the early efforts at stocking inland lakes, and also the need of 
exact information of the characteristics of these waters, and their consequent 
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adaptability to different kinds of fish. This information could only be 
obtained by a careful examination of each body of water, a scrutiny of its 
inhabitants, a testing of its temperature, depth, quality of water and food 
supply, by men suitably provided with apparatus, and having the requisite 
knowledge from experience in such matters. It was, however, not until the 
summer of 1886 that we were able to organize and inaugurate this work 
upon dan adequate scale. A beginning was made in 1885, and enough was 
then done to acquaint the Board with the necessity of deliberate preparation 
for its successful prosecution. ‘T'wo crews, consisting of three men each, 
were organized and equipped for the examination of lakes-the past summer. 
It was necessarily delayed until after the regular work of hatching and 
planting closed for the season, and some further delay arose from the con- 
‘dition of extensive improvements in progress at the Paris trout station, on 
- which the entire force from Detroit and Petoskey were engaged. The first — 
crew consisted of A. W. Marks, in charge, Eli Tinlan and F. C. Marks. 
This crew, called No. 1, began operations in Lenawee county, about July 
20. A tabulated statement was prepared of the lakes planted, the dates, 
kinds and quantities of fish deposited, arranged in groups, by counties. It 
was decided that crew No. 1 should take the southern tier of counties, work- 
ing across the State from east to west. Crew No. 2 was directed to begin on 
the west side of the State, in the tier of counties next north, and work east. 
As it was foreseen that crew No. 2 could not make a clean sweep of all the 
lakes in the second tier of counties, a selection was made of such as were 
deemed more important, from their local reputation, or the quantities of 
fish deposited in them, regard being had, as far as practicable, to finishing 
the work in each locality. Thus, in Van Buren county, the examination 
covers the four southeastern townships, and in Kalamazoo county, the four 
northeastern townships of each county. Crew No. 2 was composed of Orr 
D. Mailes, A. McClennan, and Wm. Sergeant. 

Each crew is provided with a tent and camping outfit, a gang of gill nets 
of four different sizes of meshes, various kinds of fishing appliances, a deep 
sea self-registering thermometer, a dredge for examining the bottom and 
the various kinds of animal life inhabiting the bottom, and bottom vegeta- 
tion, a lead and line for sounding, together with printed blanks for making 
full reports. The blanks for reports are made of convenient shape and size 
to be bound into volumes, and will thus constitute a permanent record for 
ready reference in the future on any question affecting the lakes examined. 
These examinations will determine, first, what has been the result of plant- 
ing whitefish in the inland lakes; and secondly, for what kinds of fish the 
lakes are suitable, besides the native fishes. 

As this is an entirely new department of the Board’s work, a copy of the 
blank report, with the rules under which it is prosecuted, is given below, and 
a condensed statement of the examination of each lake. 

Experience has shown that there are several conditions essential to the 
successful growth of different kinds of fish. Thus, whitefish require a 
good depth and range of fairly cold water, besides the kinds of food which 
its mouth and stomach are suited for. The peculiar food of the whitefish is 
found in great abundance in the great lakes, and in some of the inland lakes, 
but not in many. Where the food does not exist it is useless to place white- 
fish. A lake deep and cold enough for whitefish, but which lacks the white- 
fish food, may be found to be excellent water for black bass, pike, perch and 
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common perch, and probably for lake trout. It will be noticed that, while 
we speak sometimes with certainty and assurance on these subjects, we are 
often compelled to qualify our statements. ‘The reason is, there are still 
very many things which we do not know about the culture and habits of 
fishes. As the work goes on, we are learning gradually one fact after 
another, and the knowledge which comes from experience is always guiding 
the students of fish culture, as it does all students of nature, to better meth- 
ods and larger measures of success. 

A condensed statement made from the reports, so far as the examination 
has gone, is here given: 


Hzramination of Inland Lakes, 1886. 
Lenawee County. 


Sand Lake, Townships Cambridge and Franklin—Crew No. 1: (1) 
Length, 12 miles; width, } mile; -greatest depth, 54 feet. 
Shores, gravel, high clay banks, wooded on south and west sides. 
Bottom, mostly mud and gravel, clay on east side for + mile. 
Inlet, none; outlet, none. 
Dates of examination, July 17 and 19. 
Weather, warm. 
Temperature—Surface, 71 to 74°; bottom, 68 to 72°. 
Water, clear. 
Fish are black bass, blue-gills, perch, sun-fish, rock bass, gars, pickerel. 
Fish well fed, but small. 


Wamplers Lake, Cambridge Township—Crew No. 1: (2) 

Length, 3 miles; width, 1 mile; greatest depth, 36 feet. 

Shores, sand and gravel, banks south side low, on northeast and west hilly 
and wooded. : 

Bottom, mud, sand and gravel. 

Inlets, none except in spring, and then from Iron Lake; outlets, none 
except in spring, and then into Mud Lake. 

Dates of examination, July 21, 22 and 23. 

Weather, warm and cloudy. 

Temperature—Surface, 76 to 79°; bottom. 73 to 75°. 

Water, clear. 

Fish are black bass, gars, blue-gills, perch, rock bass, eels, sun-fish, chubs, 
shiners, bull-heads. 

Fish well fed. 


Tron Lake, Cambridge Township—Crew No. 1: (3) 
Length, 4 mile; width, + mile; greatest depth, 58 feet. 
Shores, south side high bluffs, on northeast and west sides low with stone 
and clay beach. 
Bottom, mostly mud, the bars being stone and clay. 
Inlets, none; outlet, head of [ron River. 
Date of examination, July 24. 
Weather, hot and clear. 
Temperature—Surface, 70°; bottom, 68°. 
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Water, clear. 
- Fish are blue-gills, black bass, ane pickerel, shiners, chubs. 
Fish are well fed, but small on account of spearing in the spring. 


Evans pa Franklin LONGED Chere Nook se (4) 
Length, # mile; width, 3 mile; greatest depth, 40 feet. 
Shores, on east ‘side ener and clay, north, south and west sides rushes and 
marl. 
Bottom, mostly mud, but around islands gravel and rock. 
Inlets, none; outlets, none. 
Date of examination, July 24. 
Weather, hot and clear. 
Temperature—Surface, 70°; bottom, 67°. 
Water, clear. 
Fish are black bass, pickerel, perch, blue-gills, chubs, shiners. 


Allen’s Lake, Cambridge Township—Crew Noo: (5) 

Length, 4 mile; width, 4 mile; greatest depth, 43 feet. 

Shores, on north and west sides low and marshy, south and east sides high 
clay banks and a few rushes. 

Bottom, clay and marl, with spots of stone and clay. 

Inlet, a ditch from Heath Lake; outlet, a small ditch at south end which 
flows into a small lake of no name. 

Date of examination, July 27. 

Temperature—Surface, 76°; bottom, 48°. 

Water, clear. 

Fish are blue-gills, black bass, perch, chubs, shiners. 


Wolf Lake, Cambridge Township, Crew No. 1: (6) 

Length, $ mile; width, 4 mile; greatest depth, 33 feet. 

Shores, on north, east and west sides, low and marshy, south side high, 
clay banks, wooded. 

Bottom, clay and marl with weeds close to shore, center of lake clear. 

Inlets, none; outlets, a ditch that connects with Allen’s Lake. 

Dates of examination, July 27, 28, 29. 

Weather, July 27, clear; 28, rainy; 29, clear and windy. 

Temperature, surface, 73°; bottom, 46°. 

Water, clear. 

Fish are blue-gills, sun-fish, black bass, calico bass, perch, pickerel, chubs 
and shiners. 

Fish well fed but the spear has taken all the ees fish. 


Deep Lake, , Cambridge Hse: Crew No. 1: | (7) 

Length, # mile; width, + mile; greatest depth, 45 feet. 

Shores are marshy around entire lake. 

Bottom, soft mud and sand mixed. 

Inlets, one on south side, grown up with rushes; outlets, one on northwest 
side which flows into Crooked Lake which is full of rushes. 

Date of examination, August 2. : 

Weather, clear and windy. 

Temperature, surface, 72° ; po 50°. 

Water, clear. 

Fish are aS ch, bass, picker a sun-fish, blue-gills, rock bass and minnows.. 
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Mahar Lake, Cambridge Township, Crew, No. J. (6 d) 
Length, 4 mile; width, 20 rods; depth, 26 feet. | 
Shores, marl; bottom, marl. 

Temperature, surface, 75°; bottom, 44°. 

Fish are bass, perch, blue-gills, shiners and chubs. 


Middle Lake, Cambridge Township, Crew No. 1. (6 e) 
It is round, about 40 rods in diameter; greatest depth, 25 feet. 

Shores, marl ; bottom, marl. 

Temperature, snrface, 77°; bottom, 47°. 

The fish are bass, perch, blue-gills, shiners and chubs. 


Round Lake, Cambridge Township, Crew No. 1. (6 f) 
About 40 rods long; width, 20 rods. 

Shores, marl; bottom, muck and mar! with a little gravel.k 
Temperature, surface, 80°; bottom, 50°; depth, 40 feet. 

Fish are perch, bass, blue-gills, shiners and chubs. 


Washington Lake, Cambridge 'Township—Crew No. 1: (6 a) 
Length, $ mile; width, 4 mile. 

Shores are marl, bottom mud, with rushes and lily pads along the shore. 
Greatest depth 54 feet; water clear. 

Temperature—Surface, 77°; bottom, 45°. 

The fish are blue-gills, black bass, perch, shiners, chubs. 


Dewey Lake, Cambridge Township—Crew No. 1: (6 3) 

Length, # mile; width, 4 mile; greatest depth, 20 feet; bottom soft mud; 
shores marshy. 

Fish are bull-heads, black bass, perch, blue-gills and sun-fish. 


Round Lake, Rollin Township—Crew No. 7: (6 ¢) 

Fine, clear water; shores on west side bold, on east side it is shallow for 
10 to 15 rods from shore; gravel and sand beach all around. 

Bottom is mostly mud, with sand and gravel bars. 

Inlets, only from springs; outlet, a ditch which connects with Devil’s 
Lake. 

Greatest depth, 60 feet. 

Temperature—Surface, 72°; bottom, 50°. 

Fish are black bass (small-mouth), large-mouth black bass, rock bass, 
pickerel, eels, blue-gills, sun-fish, gars, chubs, minnows. 


Devil’s Lake, Townships Woodstock and Rollin—Crew No. 1: (8) 

Length, 3 miles; width 4 to #? miles; greatest depth, 56 feet. 

Shores mostly marshy, a little gravel and sand beach; banks are low and 
wooded in spots. 

Bottom mostly sand; some mud in holes. 

Inlets, one from Round Lake, a ditch, a few springs on the shores; out- 

lets, one west side called Mill Creek. 

Dates of examination, August 4, 5, 6, 7. 

Weather, August 4, clear; 5, rainy; 6, cloudy; 7, clear and windy. 

‘Temperature—Surface, 72°; bottom, 70°. 
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Water, clear. 

Fish are black bass, blue-gills, perch, rock bass, pickerel, silver bass, eels, 
gars. 

Fish are plump, well fed, but soft. Bass weigh from 1 to 4 pounds. 


Goose Lake, Township Woodstock—Crew No. J: (9) 

Length, # mile; width, 4 mile; greatest depth, 3( feet. 

Shores marshy; low, wet banks for 80 rods back from lake. 

Bottom, mud, bars, marl; whole bottom covered with moss and weeds. 

Inlets, 4, all small but Goose Creek, which is the outlet of Goose Lake in 
Hillsdale county; outlet, one at east end of lake, which flows into the 
Raisin River. 

Dates of examination, August 10 and 11. 

Weather, August 10, rainy; 11, windy and warm. 

Temperature—Surface, 75°; bottom, 50°. 

Water, dark colored. 

Fish are pickerel, bass, perch, blue-gills, bull-heads, eels, minnows, craw- 
fish. 


Hillsdale Cownty. 


Crystal Lake, Somerset Township, Crew No. 1: (10) 

Length, 4 mile; width, + mile; greatest depth, 48 feet. 

Shores gravel and sand, except two small places, one on north side, one on 
south. 

Bottom mostly mud covered with thick growth of weeds. 

Inlets, none; outlets, one small stream grown up with grass flows into 
the Grand River. 

Date of examination, August 13. 

Weather, clear and windy. 

Temperature—surface, 72°; bottom, 46°. 

Water, clear. 

The fist are bass, perch, sun-fish, rock bass, blue-gills, eels, chubs and 
minnows. 


Goose Lake, Somerset Township—Crew No. J: , (11) 

Length, one mile; width, { mile; greatest depth, 51 feet. 

Shores, on south side mostly gravel, sand and stone; north side, mud and 
marl. 

Inlets, one small spring brook on southwest side, a mere ditch; outlets, 
one on east side, flows into Goose Lake, Lenawee county; mud bottom, 
and filled with weeds. 

Date of examination, August 14, 15, 16. 

Weather, cloudy and rained. 

Temperature—surface, 70 to 72°; bottom, 42°. 

Water, milky. 

Fish are black bass, rock bass, blue-gills, sun-fish, perch, eels, pickerel, 
chubs and minnows. 


Baw Beese Lake, Hillsdale, Cambria and Jefferson ‘Townships: 
Length, 14 miles; width, $ mile; greatest depth, 63 feet. 
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Shores, north end mostly gravel and sand covered with rushes; south end 
marshy, high banks back and wooded. 

Bottom, north end gravel and sand with two sunken islands covered with 
stone and gravel; sonth end, mud. 

Inlets, two, one from Boot Lake, one from Bass Lake, both cut through; 
outlets, one at north end the head of St. Joseph River. 

Dates of examination, August 17, 18, 19, 20. 

Weather, August 17, cloudy; 18, bright; 19, clear and hot; 20, cloudy. 

Temperature—surface, 70 to 72°; bottom, 46 to 50°. 

Water, dark. 

Fish are whitefish, grass pike, bull-heads, eels, perch} black bass, silver 
bass, calico bass, chubs and minnows. Fish are well fed, and the white- 
fish are very fat. ; 


erch Lake, Somerset Township, Crew No, 1: (13 a.) 

The lake does not amount to anything. It has no outlet or inlet. The 
bottom is mostly marl, with a little mud at west end. Greatest depth, 
14 feet. 


Boot Lake, Cambria Township, Crew No, 1: (13) 

Length, ? mile; width, { mile; greatest depth, 36 feet. 

Shores marshy all around the lake; very bold; 20 feet of water just off 
the marsh. 

Bottom, all mud, except a small place on west side, which is marl. 

Inlets, a ditch from Bass Lake, and by springs on bottom; outlets, one 
which flows into Baw Beese Lake. 

Date of examination, August 19. 

Weather, clear. 

Temperature—surface 72°; bottom, 48°. 

Water, dark. 

The fish are calico bass, black bass, grass pike, perch, blue-gills, eels, sun- 
fish, gars. 

Fish are well fed, there being a great quantity of chubs, minnows, etc. 


Second in Bear Chain, or Wilson’s Lake, Town of Cambria, Crew No. 1. 
Length, # mile; width, 4 mile; greatest depth, 54 feet. (14.) 
Shores, on east side, rocky, high, wooded banks; west side, low and 
marshy. 

Bottom, on west side, mud and sand; on east side, stone, gravel, sand and 
mud. 

Inlets, one at north end, coming from Ist lake; outlets, one at south end; 
flows about 20 rods, into 3d lake. 

Date of examination, August 21; weather, cloudy. 

Temperature—surface, 72°; bottom, 50° at 40 feet. 

Water, clear. | 

The fish are the same as in the other lakes (see 16, below); great quantity 
of food, clams, snails and minnows. 


Third in chain, or Bear Lake, Cambria Township, Crew No. 1: (15) 
Length, # mile; width, 4 mile; greatest depth, 45 feet. 
Shores, marshy around entire lake, high banks back and wooded. 
Bottom, mostly mud, few spots sand and soft mud. 
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Inlets, two, one from 2d lake; one from Pike Lake, a small lake of abont 
ten acres; outlets, one, Ass forms one of the head branches of the 
Maumee river. 

Date of examination, August 21. 

Weather, cloudy. 

Temperature—surface, 70°; bottom, 48°. 

Water, clear. 

The fish are black bass, herring and other varieties, as are found in the 
other lakes. Fish well fed, but small stomachs. 


First in Bear Chain, or Big Bear Lake, Township of Cambria—Crew 


No. 1: (16) 
Length, # mile; width, 4+ mile; greatest depth, 39 tect. 
Shores, marshy all around the lake, with low banks on west side, high and 
wooded on east side. 


Bottom, marl, and the holes filled with pomace from a cider mill on the 


creek. 

Inlets, one, a small spring brook and two ditches on north end; outlets, 
one at south end flows through 10 rods of marsh into second lake. 

Dates of examination, August 20, 21, 22, 23, 24. 

Weather, August 20, hot and clear ; a1, cloudy; 22, rainy; 23 and 24, 
rainy. 

Temperature, surface, 70 to 72°; bottom, 46 to 50°. 

Water, clear two days, roily, balance. 

Fish are black bass, herring, perch, blue-giils, grass pike, eels, calico bass, 
sun-fish, rock bass, chubs, shiners and minnows. 

Fish were hard, well fed, good size; perch are extra large; food abundant. 


Second in chain of Sand Lakes, ‘’ownship Hillsdale—Crew No. 7: (17) 


Length, # mile; width, 4 mile; greatest depth, 36 feet. 


Shores are marshy all around the lake but 5 rods on south end, being sand 


and stone, west side, springs. 
Bottom is mar] and sand, covered with small shells and vegetation. 
Inlets, one at south end coming from first lake, flowing through marsh; 
outlets, one at north end, flows into third lake, flows through marsh. 
Dates of examination, August 24, 25, 26, 27. 
Weather, August 24, cloudy and rain ; 25, clear; 26 and 27, hot and clear. 
Temperature, surface, 70 to 73°; bottom 49 to 53°. 
Water for two days clear; two days roily. 
Fish are herring, suckers, bass, bullheads, eels, blue-gills, perch, chubs, ete. 
Fish are well fed, good growth, herring full of spawn. 


First in chain of Sand Lakes, Township of Hillsdale—Crew No. 2: (18) 


~ Length, # mile; width, 60 rods; greatest depth, 30 feet. 


—- 


Shores, sty all around the lake. 

Bottom, marl, with weeds and grass in spots. 

Inlets, four—one in south end from a small lake, the other three are 
small streams full of springs; outlets, one at north end, flows into sec- 
ond lake. 

Date of examination, August 26.. 

Weather, clear. 

Temperature—Surtace, 72°; bottom, 52°. 
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Water, clear. 

Fish are herring, perch, blue-gills, suckers, black bass, eels, rock bass, 
sunfish. 

Fish are hard and well fed, herring full of spawn. 


‘Third in chain of Sand Lakes, Townships of Hillsdale and Fayette—Crew 
WVO.-L: 19 
Length, # mile; width, 60 rods; greatest depth, 36 feet. ue) 
Shores, marshy on north, south and west sides, on east side stone and marl. 
Bottom, on the bars marl, in the holes mud with vegetation. 
Inlets, one from second lake—a ditch; outlet, one at north end, flows 
into the St. Joseph River. 

Date of examination, August 26. 
Weather, hot and clear. 
Temperature—Surface, 79°; bottom, 52°. 
Water, clear. 
Fish are black bass, blue-gills, perch, suckers, bull-heads. 


Hemlock Lake; Townships Allen and Reading—Crew No. 1: (20) 

Length, 1 mile; width, 3 mile; greatest depth, 56 feet. 

Shores, north end sand and stone, south side marl and loose stone. 

Bottom, north side hard, south side soft mud and marl. 

Inlet, one from Mud Lake; outlet, one flows into Hog Creek and that 
into St. Joseph River. | 

Dates of examination, August 28, 29 and 30. 

Weather—August 28, warm ; 29, clear; 30, rainy. 

Temperature—Surface, 70 to 73°; bottom, 43 to 66°. 

Water, clear two days, roily the third day. 

Fish are all kinds of bass, perch, blue-gills, suckers, grass pike, shiners 
and great numbers of turtles. 

Herring well fed, bass are small. 


Long Lake, Township Reading—Crew No..1: (21) 

Length, 3 miles; width, $ mile; greatest depth, 37 feet. 

Shores, all marshy, pond lilies and grass. 

Bottom, soft mud. | 

Inlet, one from Mud Lake, very small; outlet, one into Carpenter Lake, 
very large and filled with lilies. 

Dates of examination, August 31, September | and 2. 

‘Weather—August 31, rainy; September 1, clear; 2, cloudy. 

Temperature—Surface, 70 to 74°; bottom, 44 to 46°. 

Water, dark. 

Fish are whitefish, suckers, grass pike, perch, herring. 

Whitefish weigh 1 to 44 pounds and are very fat and well fed. 


Carpenter Lake, Township Reading—Crew No. 1: (22) 
Length, $ mile; width, ¢ mile; greatest depth, 36 feet. 
Shores, soft mud all around, grass, etc. 
Inlet, one from Long Lake; outlet, one flows into Hog Creek and that 
into the St. Joseph River. 
Date of examination, September 1. 
Weather, clear. 
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Temperature—Surface, 73°; bottom, 47°. 

Water, dark. 

Fish are all kinds of bass, blue-gills, perch, grass pike, herring, whitefish. 

Fish well fed, whitefish weigh from 1 to 44 pounds, plenty of larve and: 
flies, crawfish and shellfish. 


Branch County. 


arble Lake, Townships Quincy and Algansee—Crew No. 1: (23) 

Length, 23 miles; width, 2? miles; greatest depth, 58 ‘eet. 

Shores, sand and gravel on east side, with high land and timber; west. 
side, marshy with grass and rushes. 

Bottom, north end hard sand, south end soft in places, some weeds, bold 
shores. 


_ Inlets, one from Middle Lake; outlets, one into Coldwater River, a trib- 


utary of St. Joseph River. 

Dates of examination, September 3, 4, 5, 6, 7. 

Weather, September 3 and 4, clear; 5, rain; 6 and 7, clear. 

Temperature—surface, 68° to 73°; bottom, 43° to 48°. . 

Water, clear. 

Fish are calico bass, small-mouth black bass, grass pike, bull-heads, perch, 
mullet, suckers. Plenty of food. Some eels have been taken. The 
fish are all fat but small. 


Second Lake, Township Quincy—Crew No. 1: (24) 


Length, ? mile; width, 4 mile; greatest depth, 36 feet. 

Shores, very low and marshy all around. 

Bottom, soft mud and marl. 

Inlets, one from Marble Lake; outlets, small ditch into First Lake. 

Date of examination, September 6. 

Weather, clear. 

Temperature—surface, 72°; bottom, 46°. 

Water, clear. . 

The fish are small-mouth black bass, rock bass, grass pike, perch, bull- 
heads, eels, gars. 


Middle Lake, Township Algansee—Crew No. 1: (25) 


Length, 1 mile; width, 4 mile; greatest depth, 36 feet. 

Shores, soft mud; bold shores on east side. 

Bottom, soft mud*‘and some marl. 

Inlets, one, flows from Bartholomew Lake by a ditch; ontlets, one, flows: 
into Marble Lake by a ditch. 

Dates of examination, September 8 and 9. 

Weather, September 8, warm; 9, rain. 

Temperature—surface, 68° to 70°; bottom, 44° to 46°. 

Water, clear. 

The fish are bass, eels, grass pike, perch, dog fish. The fish are all large 
and well fed. Great numbers of minnows and chubs. It is well sup- 
pled by springs on the bottom. | 


Bartholomew Lake, Township Algansee—Crew No. 1: (26) 


Length, # mile; width, ? mile; greatest depth, 56 feet. 
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Shores, hard land all around, some rushes on sides. 

Bottom, hard in spots, and stony. 

Inlets, one small stream ; outlets, large ditch flowing into Middle Lake. 

Dates ‘of examination, September 9 and 10. 

Weather, September 9, cloudy; 10, clear. 

Temperature—surface, 68° to 70°; bottom, 42°. 

Water, clear. 

The fish are bass, blue-gills, perch, eels, grass pike. The fish were feed- 
ing upon shrimp, shell-fish and worms. 


Long Lake, Township Ovid—Crew No. 1: (27) 

Length, 14 miles; width, 4 mile; greatest depth, 42 feet. 

Shores, marshy all around, low banks with rushes. 

Bottom, soft black mud. 

Inlets, one, a ditch from Little Mud Lake; outlets, one, flowing into 
Coldwater River by a ditch with a great flow of water. 

Dates of examination, September 9 and 10. 

Weather, September 9, stormy; 10, cold wind. 

Temperature—surface, 69 to 70°; bottom, 46°. 

Water, clear. 

The fish are herring, bass, blue-gills, and perch; fish all well fed and were 
very fat. 


Coldwater Lake, Township Ovid, Crew No. 1: (28) 

Length, 3 miles; width, 2 miles; greatest depth, 87 feet. 

Shores, all gravel and sand, east side high banks with timber, shoal water 
out for 15 rods; bottom, all hard sand and gravel. 

Inlets, one very large from Mud and Long Lakes, with great flow of water 
north; outlets, one, into Coldwater River flowing north. 

Dates of examination, September 10, 11, 12, 13. 

Weather, September 10 and 11, clear; 12 and 13, cloudy. 

Temperature-—surface, 65 to 73°; bottom 45 to 47°. 

Water, clear. 

The fish are whitefish, bass (small-mouth), grass pike, blue-gills, straw- 
berry bass, herring; fish well fed on crawfish and larve. 
(No. 30 is a part of this same lake.) 


Lake of the Woods, Township Ovid—Crew No. I: (29) 
_ Length, 1 mile; width, 4 mile; greatest depth, 78 feet. 
Shores, high banks wooded, gravely on north, flat, sandy on south side. 
Bottom, rocky and gravel on north, sand and some gravel # mile on south 
side, muddy at west end. 
Inlets, one small stream on southwest side, cool water, muddy bottom ; 
outlets, one on northeast side, cool water, sandy bottom. 
Dates of examination, September 14 and 15. 
Weather, September 14, fair and warm; 15, cool and windy. 
Temperature—surface, 68 to 71°; bottom, 44 to 48°. 
Water, clear. 
The fish are whitefish, pickerel, herring, sunfish, perch, black bass; fish 
are well fed, food abundant, shiners, chubs, and crawfish. 
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Coldwater Lake, Township Coldwater—Orew No. 1: (30) 
Length 12 miles; width, 4 mile; greatest depth, 32 feet. . 
Shores, flat and marshy all around the lake. 
Bottom, black mud. 

Inlets, two, one from Coldwater River, one from Mud Creek. Outlets, 
one, Coldwater River. 

Dates of examination, September 16 and ale 

Weather, cloudy. 

Temperature—surface, 70 to ; bottom, 46 to 47°. 

Water, clear. 

Fish are all small, the lake has been fished with nets and hooks so much 
it contains no large fish; food Ss 


/ 


_ Lake Morrison, Township oe Crew No. 1: (31) 
Length, # mile; width, + 4 mile; greatest depth, 42 feet. 
Shores, on south and west, low banks and rushes; east and north, high 
banks and wooded. 
Bottom, hard, sandy and some stone. 
Inlets, one, Coldwater river; outlets, one, Coldwater river. 
Date of examination, September 18. 
Weather, clear. 
Temperature, surface, 68° to 71S; bottom, 46°. 
Water, clear. No fish taken. 


Lake Mattison, Township Mattison, Crew No. 1: (32) 

Length, 1 mile; width, } mile; greatest, depth, 36 feet. 

Shores, low banks, marshy on southeast and south end; west, hard; north, 
low banks. 

Bottom, some hard, but greater portion muddy. 

Inlets, one, large; outlets, one, called Swan Creek. 

Dates of examination, September 22, 23 and 24. 

Weather, September 22, cloudy; 23, rainy; 24, clear. 

Temperature—surface, 70° to 71°; bottom, 48° to 49°. 

Water, clear. 

The fish are bass, suckers, perch. Food abundant; fish were in good con- 
dition and well fed. 


Van Buren Cownty. 


Clear Lake, Colfax Township, Crew No. 2: CL 

Length, ? mile; width, 4 mile; greatest depth, 35 feet. 

Shores, high clay banks, wooded on north and south; marshy for ten rods 
at outlet. 

No visible inlet; one outlet at high water. 

Bottom, mostly mud; on east end, sandy. 

Dates of examination, August 17, 18, 19. 

Weather, cloudy, 17; clear, 18 and 19. 

Temperature—surface, 70°; bottom, 68° to 71°. 

Water, clear. 

Fish are silver bass, sunfish, stone rollers. Fish well fed and food abun- 
dant. 
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Hazzy Lake, Porter Township, Crew No. 2: (2) 
Length, 1 mile; width, 3 mile; greatest depth, 40 feet. 
Bottom, mostly mud. 
Inlets, none; outlets, none. 
Dates of examination, August 21, 22, 23, 24, 25. 
Weather first four days, cloudy; fifth day, clear. 
Temperature—surface, 70° to 752; bottom, 56° to 59°. 
Water, clear. 
Fish are black bass, perch, blue-gills, suckers, shiners, bull-heads, eels. 
Fish all show great growth; food abundant. 


Bankson’s Lake, Township Porter—Crew No. 2: (3) 
Length, 14 miles; width, $ mile; greatest depth, 50 feet. 
Bottom, mostly mud, with very little gravel or sand. 
Neither inlet or outlet. 
Dates of examination. August 25, 26, 27, 28, 29, 30. 
Weather, cloudy. 
Temperature—surface, 66° to 82°; bottom, 51° to 68°. 
Water, roily. 
Fish are blue-gills, black bass, bull-heads, perch, mullets, sunfish, shiners. 
Fish well fed but do not show great growth. 


Cedar Lake, Porter Township—Crew No. 2: (4) 

Length, 1} miles; width, 4 mile; greatest depth, 83 feet. 

Shores, high; clay, with marl on north side; mud, west end. 

Bottom, mostly clay and marl. 

Inlet and outlet, only at high water. 

Dates of examination, August 31, September 1, 2, 3, 4. 

Weather, cloudy and windy. 

Temperature—surface, 66° to 71°; bottom, 43° to 54°. 

Water, clear. 

Fish are black bass, perch, bull-heads, herring, dog-fish, blue-gills. Fish 
well fed, show great growth. 


Grand Lake, Porter Township—Orew No. 2: (5) 

Length, ? miles width, # mile; greatest depth, 48 feet. 

Shores, high clay banks, wooded on north and west sides; sand beach all 
around. 

Bottom, mostly mud, some clay and marl. 

Inlets, one small one on east side, sand and mud bottom; outlet, one at 
high water only on southeast side. 

Dates of examination, September, 4. 5, 6. 

Weather, 4, clear; 5, cloudy and windy; 6, clear and warm. 

Temperature—surface, 68° to 72°; bottom, 64° to 69°. 

Water, roily. 

Fish are perch, blue-gills, a great many young black bass. Fish very 
well fed. Fish small, and do not show great growth. 


Lake of the Woods, Hamilton Township—Crew Wo. 2: (7) 
Length # mile; width $ mile; greatest depth 35 feet. 
Shores low and marshy, except on southwest side which is sandy. 
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Bottom, mud; some marl, sand on southwest side. 

Inlets, one on north side mud bottom; outlet, one large one on south side, 
sand bottom. 

Dates of examination, September 10, 11. 

Weather, 10, cloudy and rainy; 11, cloudy and windy. 

Temperature—surface, 68 to 70°; bottom, 69°. 

Water roily. 

Fish are blue-gills, gars, black bass. 

Food abundant, but fish do not show great growth. 


Eagle Lake, Township Paw Paw—Crew No. 2: (8) 

Length # mile, width 4 mile, greatest depth 65 feet. 

Shores, ian clay banks, with sand and gravel beach; a little marshy on 
southwest side. 

Bottom, mainly clay, with some mud and rock. 

Inlets, none; outlets, one on south side at high water only. 

Dates of examination, September 11, 12, 13, 14. 

Weather, September 11, cloudy and windy; 12, rainy; 13, cloudy; 14, 
clear. 

Temperature—surface, 60° to 70°; bottom, 48° to 49°. 

Water, clear. 

The fish are perch, blue-gills, bull-heads, suckers. 

Fish are all large and well fed. 


Prospect, or Christie Lake, Township Lawrence—Crew No. 2: (9) 
Length 14 miles, width 4 mile, greatest depth 35 feet. 
Shores, io sand and cael beach. 
Bottom, mostly mud, some little sand on west end. 
Inlets, none; outlets, none. 
Dates of examination, September 14, 15, 16. 
Weather, September 14, clear; 15, cloudy; 16, rainy. 
Temperature—surface, 62° to 68°, bottom, 622 to 68°. 
Water, dark and roily. 
The fish are perch, blue-gills, bull-heads, sun-fish, black bass. 
Fish were well fed but small, except black bass, which were large. 


Four Mill, or Cora, Buss Township Lawrence—Crew No. 2: (10) 
Leugth 2 mile, width 2 mile, greatest depth 65 feet. 
Shores, high sandy (eee sand and gravel beach; banks mostly wooded. 
Bottom, mostly mud, with little sand on west side. 
Inlets, none; outlets, none. 
Date of examination, September 16, 17, 18. 
Weather, September 16, very stormy; 17, cloudy and windy; 18, clear. 
Temperature—surface, 63° to 67°; bottom, 46° to 48°. 
Water, cloudy. : 
The fish are blue-gills, suckers, black bass, rock bass. 
Fish well fed, showed good growth. 


Three Mill Lake, Township Paw Paw—Crew No. 2: (11) 
Length, 14 miles; width ? mile; greatest depth, 40 feet. 
Shores, low sandy banks, with marsh around inlet on west side, sandy 
shores on north and south sides. 
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Bottom, mostly mud with a little clay and sand. 

Inlets, one on east side at high water; outlets, one on north side at high 
water only. 

Dates of examination, September 18, 19, 20. 

Weather, September 18, clear and windy; 19 and 20, cloudy and windy. 

Temperature—surface, 58 to 64°; bottom, 50 to 56°. 

Water, cloudy and roily. 

The fish are black bass, blue-gills, perch, sun-fish, suckers, dog-fish. The 
fish well fed and showed good growth. 


Cass County. 


Fish Lake, Township Marcellus—Crew No. 2: (6) 

Length, 1 mile; width, 4 mile; greatest depth, 45 feet. 

Shores, low and marshy, except east side, which are high clay banks, with 
little timber. 

Bottom, mud mostly, with some marl. 

Inlets, two, one on northeast side at high water, one on west side; wide 
marsh mud bottom. 

Dates of examination, September 7, 8, 9, 10. 

Weather, 7 and 8, clear and warm; 9, rain; 10, cloudy and windy. 

Temperature—surface, 69° to 74°; bottom, 49° to 54°. 

Water, roily. 

Fish are perch, bull-heads, sun-fish, rock bass, black bass, dog-fish. Food 
abundant. Fish show good growth. 


Kalamazoo County. 


Long Lake, Township Richland—Crew No. 2: (12) 
Length 1 mile; width + mile; greatest depth, 31 feet. 
Shores, high clay banks except on north and south sides, which is little 
marshy. 
Bottom, clay. | 
Inlets, none; outlets, one on east side, large stream, high banks, clay and 
gravel bottom. 
Dates of examination, September 22, 23, 24. 
Weather, September 22, cloudy and windy; 23, cloudy and rainy; 24, 
cloudy and windy. 
Temperature—surface, 62 to 64°; bottom 61 to 62°. 
Water, clear. 
The fish are black bass, perch, blue-gills, calico bass, gars. Fish show 
good growth and well fed. 


Kalamazoo and Barry Counties. 


Gull Lake, Townships Barry, Ross, and Richland—Crew No. 2: (13) 
Length, 5 miles; width, 1 mile; greatest depth, 105 feet. 
Shores, high, except around inlet and outlets which are marshy. 
Bottom, clay. 
Inlets, three, two large ones on west and south sides, one small one on 
southwest side. 
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Dates of examination, September 24, 25, 26, 27, 28. 

Weather, September 24 and 25, cloudy and windy; 26, stormy; 27, 
rain; 28, windy and cloudy. 

Temperature—surface, 63 to 75°; bottom 45 to 48°. 

Water, clear. 

Fish are pickerel, bass, perch, herring, suckers. Fish well fed and 
showed good growth, except the herring which are small. 


As a part of the results of examination of inland lakes made in 1885 are: 
of permanent value, extracts are here given from the report of Sidney H. 
Case, of Alpena, who was employed for a few months that season. No 
blanks were in use then, and the examination was conducted under written: 
directions and without many of the appliances that have since been used : 


EHxamination of Inland Lakes, 1885. * 


To the Honorable the Michigan Fish Commission : 


GENTLEMEN—I hereby respectfully submit to you my report of the exam- 
ination of Hubbard Lake. 

Owing to favorable weather I was able to work on the lake every day 
while there and to make complete soundings and observations. 

Hubbard Lake is situated in Alcona county and is twenty-four miles south- 
west of Alpena. It is nearly surrounded by high hills which were a few 
years ago covered by a heavy growth of white and Norway pine. Nearly all 
of this is cut down and very little left standing. ‘The remaining timber, 
on the lower lands, is hemlock, oak, maple, cedar, white birch, and beach. 
There are several fine farms in, the vicinity of the lake, and should a rail- 
road be built through that part of the country Hubbard Lake would be one 
of the finest summer resorts in Northern Michigan. 

It is at present alive with sportsmen from all parts of the country. The 
lake affords fine hunting and fishing, and the rifle and hound can be heard 
in all directions, 

The lake is about fifty feet above the level of Lake Huron, is about eight 
miles long and its greatest width is three miles, while the greatest depth 
found was seventy-two feet, with a uniform depth of sixty-five feet through- 
out the center of the lake as shown on the map. 

Stone and gravel are found only along and near the shore, the stones being 
small and round. No lime or sandstone is to be seen. Sand bottom is found 
in many places on the shore and in water from five to ten feet deep. Out- 
side of this and in deeper water the bottom is soft mud and clay, the lead 
sinking its full length while sounding. No hard bottom was found where 
the water was more than fifteen or twenty feet deep. No reefs of any note 
were found, and those only near the principal points of land, and ex- 
tending but a short distance from the shore. A sand shoal, putting out from 
Hardwood Point on the west side of lake, one-half mile from shore, is the 
largest flat on the lake. 

Marshes were found at head of East Bay, Sucker Creek, West Branch, and 
near the outlet on the east side. Mud Bay, on the west side, is very soft 
bottom. Mud and East Bay are the favorite localities for bass and pike, 
which can be seen in great numbers when the water is still. 

The lake is largely fed by springs, some of them falling over banks from — 
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five to ten feet high, and can be heard a long distance in still weather, the 
largest being Noisy Spring on the west side, the other at Churchill’s Point 
on the east side. A small creek empties into East Bay, and is nearly covered 
by weeds and grass, and has very little current. Sucker Creek, near the 
head of the lake, is fifty feet wide and two feet deep, at the mouth, in low 
water, and from four to six feet deep a few rods above. It is almost dead 
water at this season of the year. It is used by the lumbermen for running 
logs, and is navigable for that purpose for six or seven miles. There are two 
dams on this stream built to enable the lumbermen to drive their logs in low 
water. West Branch, at the head of the lake, is the largest stream flowing 
into the lake, and is also used for running logs. It has four dams and a large 
reservoir which covers about one hundred and fifty acres. It is eighty feet 
wide and ten to tw:lve feet deep a short distance up, but is shoal at the 
mouth. The stream is fed by springs, and the water clear. It is lumbered 
eight miles above the lake, and many million feet of logs are run down 
every season. 

The south branch of Thunder Bay River and the outlet of the lake is fifty 
feet wide, and quite deep at high water. It has a rapid current, caused by a 
dam at the foot of the lake, which raises the water about three feet. All 
logs put into the lake are run over this dam and taken to Alpena. The logs 
are taken through the lake by means of a steam scow, in the following man- 
ner: A large line, two thousand feet long, is coiled up on the scow, one end 
of the line made fast to the raft, the scow started, and all the line paid out, 
a large anchor is let go, and the end of the line taken to a steam windlass. 
and the raft is pulled up to the scow, which goes ahead again. In this way 
the raft is brought to the outlet and the logs slniced over. | 

I intended to set the net near Hardwood Point, but could not on account: 
of the scow coming down that side. The net was set the first time opposite 
Doctor Point and about the center of the lake in sixty-five feet of water. 
The net was set at night and lifted the following afternoon, and six white- 
fish were caught. ‘The next time the net was set midway between Hast Bay 
and West Branch in sixty feet of water, and only two whitefish were caught, 
the fish evidently being near the other end of the lake and nearer their 
spawning beds. ‘The whitefish resemble the gill-net fish caught in Lake 
Huron, but are more round and weigh from three to five pounds each. The 
fins and tail are dark yellow, some of them nearly red; are not as fat as the 
lake fish but much harder, and are of finer flavor. They are taken with 
spear and gill net when they come on their spawning beds, from the 10th to 
the 25th of November, and are taken in large numbers by the aid of a jack 
light and a spear. Gill nets are used every fall, but most of them are 
speared. The largest bed is located opposite Hardwood Point and is about 
one mile long by one-half wide, other beds being in different parts of the 
lake, as indicated on map. ‘These beds are located in water from fifteen to 
twenty feet deep and on sand and soft bottom, which is thickly covered by 
a round weed that resembles a cat’s tail and comes up to within four or five 
feet of the surface. It is impossible to’see through them, and a net set on 
these beds catches them as they pass over, as the corks remain on the sur- 
face while the leads rest on the tops of the weeds. They are only seen 
in these beds during the spawning season, but a few are seen near the shore 
in the spring as soon as the ice is gone. ‘There are none on the beds in the 
spring. A man informs me that he has speared as high as 150 fish in one 
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night and has caught sixty in a gill net one night out. This is corroborated 
by other residents, also by lumbermen and others who have speared and 
netted whitefish there. ‘There is no question but what they are plenty. 
Others have gill nets there every fall and get from four to five barrels 
during the spawning season. 

As near as I can ascertain, there are about twenty barrels of whitefish 
taken out every fall, and some are sold in Alpena and some in the lumber 
camps. ‘There are no complaints of illegal fishing, as all are interested in 
doing a little fishing on their own account. A seine could be hauled in sev- 
eral places, but do not think the fish come near enough to shore for seining. 
As a net could not be hauled over the weeds, a trap net could be set to good 
advantage outside of their beds, as they go out over the tops of the weeds to 
deep water as soon as it is daylight; and when they come on the beds they 
come up through the weeds from the bottom. 

Could not find out what they feed on, as nothing could be seen in those I 

dressed. I could see a great many small shells on the bottom and in many 

places something like moss, but in deep water there seemed to be no growth, 
nothing but mud and clay. A long weed grows along the shore and in 
water ten or twelve feet deep. 

There are several places where a pond could be made, the only danger 
would be the ice shoving up; but there are bays where this danger could be 
avoided and a sheltered place found. 

‘The lake abounds in grass pike, black bass, perch, herring, while sheep- 
heads, bull-heads and muskallonge are sometimes caught. Gar, or bill-fish, 
are often speared. 

All of the above named fish are speared or caught by trolling in large 
quantities. Bass, pike, suckers and perch are caught in Sucker Creek, 
West Branch and at the outlet below the dam on the South Branch. 

The week I was there the thermometer stood at 70° and very warm nights, 
so there was very little difference in the temperature of the water mornings 
and evenings. The temperature of water was as follows: Hubbard Lake, 
at 65 and 70 feet—morning, surface 60°, bottem 50°; Sucker Creek, 60°; 
West Branch, 58°; outlet, 62°; Noisy Spring, 58°; spring at Churchill’s 
“Point, 48°. , 

All of which is respectfully submitted. S. H. Cass. 

OCTOBER 7, 1885. 


Higgins Lake. 


Higgins Lake lies mostly in Roscommon county, only a small portion of 
the head being in Crawford county. It is reached by way of Roscommon, a 
small village on the Mackinaw division of the Michigan Central. The lake 
is five miles west of the village, and about the same distance from Cheney. 
The land around the lake is generally high, the lowest being on the south- 
east side near the foot, this being low Norway plains, with a light growth of | 
Jack pines. These lands were formerly well-timbered, but have been cut 
over so that all left standing is burned timber on the southwest side near the 
outlet, and a grove of Norway on the east side near the head of the lake. 

A few farmers have settled about the banks, but live chiefly on pure air, 
water, and the abundance of fine fish found in the lake, as the land is very . 
poor sand, and nothing but'a mortgage will hold it. 
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Higgins Lake is one of the finest in the Statc, the water being as clear 
and cold as that of Lake Huron. It is a fine resort, and is visited by parties 
from all parts of the State during the summer season, there being many 
camping grounds about the lake. 

Kast Saginaw and Bay City parties have fine resorts on the east side of the 
lake near the head, each having from twenty-five to thirty buildings, many 
of them being very ornamental and quite costly. 

The Bay City grounds command a handsome view of the lake, as the 
banks at this point are fifty feet high, the beach being reached by stairs. 
The East Saginaw resort is about one mile farther up the lake, on lower 
ground. A sand flat extends out about three-fourths of a mile in front of 
these villages, and a person can wade out to the edge of the bank and drop 
off into forty feet of water if so disposed. A sand beach from one to two 
rods wide extends over half-way around the lake, the remainder of the shore 
being stone and gravel. 

A team can be driven entirely around it, as there are no marshes of note 
or soft places. 

The lake is over seven miles long, and from one to three miles wide. The 
lower part of the lake is narrow, but the deepest water is found there, being 
ninety-two feet deep about the centre of the lake. The upper part is much 
shallower, but has deep water in many parts of it, but the head of the lake 
is generally shallow. 

A small island near the Bay City grounds contains twenty-three acres. 
The bottom in the deep water is a soft marl with clay and sand in places. 

In the shallower water sandstone and gravel are found. Rocks and small 
stones are found around the island, Smith’s Point and on the middle ground 
in the lower part of the lake. Gravel is also found in many places along the 
shore in patches. 

A sand flat extends out from ten rods to one-half mile, and nearly around 
the lake with water upon it from four to ten feet deep to the edge of the 
bank, where it drops off into water forty feet deep in places. ‘The lake is 
very free from weeds; all to be seen are along the banks of these sand flats. 
A few rushes grow at points along the shore and at the island. ‘The water is 
very clear and cold, temperature being 62° at surface and 59° at the bottom 
when examined about the last of September. This lake is undoubtedly fed 
by subterranean inlets, as there are no visible ones with the exception of 
two small creeks at the head and a small spring near the Hast Saginaw 
grounds, with very little water flowing in from all of them. 

The outlet or cut at the south end of the lake is about fifty feet wide and 
two feet deep with a rapid current. Itis apparent here that there must be 
an underground feeder, as more water passes out in one day than comes in 
by all visible inlets in a month. A dam at the outlet raises the water in the 
lake about three feet. The sluice is closed during the winter in order to have 
a good head in the spring to drive logs through the cut. 

After the logs are all out of the lake in the spring the sluice is opened and 
left so until the next fall. Very few logs are put into the lake at present 
and this winter’s cut will about finish the lumbering in the vicinity of the 
lake. A few sunken logs and tree tops can be seen near the shore, and in 
places bark has washed up along the shore but the beach generally is very 
free front debris. The lake is well supplied with black bass, grass-pike, 
perch, rock bass, sun-fish, herring and gars. While I was at this lake a 
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couple of men went through the cut into Marl Lake and speared thirty bass: 
and pike in two hours. 

Whitefish are also found in this lake and are caught with nets and many 
have been speared. A man who has spent his summers at the lake for the- 
last eleven years, says that in 1864 a seine was hauled at his landing and a great. 
many whitefish were caught and sold about the country. He has fished more. 
or less every season he has lived at the lake and says he hasspeared as many 
as forty in one night, but thinks the whitefish have decreased very fast since: 
the logs were put into the lake. An old resident informed me that he had: 
speared as many as sixty in one night and had seen large schools of them a, 
few years ago, but thinks there are not many in the lake now, as very few 
were speared last season. Partiesthat live Opposite Parker’s Landing speared: 
a whitefish near the middle ground in the lower part of the lake while I was: 
there. The net was set in the lower part of the lake and about the center in 
ninety-two feet of water, and when lifted contained one herring. I then set 
it in the narrow part of the lake, and caught one whitefish and three herring. 
The whitefish resembled the Lake Huron fish and weighed about four pounds. 
Their spawning beds are near the island in the upper part of the lake and: 
on the middle ground in the lower part and opposite Watson’s Landing. 
They are speared on these beds, and a few are seen near the outlet. 

A party had a gill net set near the head of the lake about three years ago, 
but I could not learn how many he caught, as he had moved away. I donot. 
think any nets have been set in the lake since he left. I think this and 
Hubbard are two of the finest lakes in the State and well adapted to white- 
fish and must contain their natural food. I hope you will conclude to 
largely restock these lakes with whitefish, and when spearing can be abol- 
ished I think you will have no difficulty in making a good showing. 

, Respectfully yours, 

September 25, 1885. S. H. Cass. 


Bear Lake. 


Bear Lake lies mostly in Charlevoix county, a small portion of the upper 
part being in Emmet. It is a beautiful lake, fed by springs, the water 
being clear and cold. It is reached by the Grand Rapids and Indiana Rail- 
road, the nearest station being Clarion, about one mile from the lake. It is. 
entirely surrounded by high hills rising almost from the water’s edge, 
leaving only a narrow beach of gravel and stone, with sand in places. 

The main lake is nine miles long with an arm extending some miles to. 
the northward ; it is one and one-fourth miles wide at its widest point, with 
an average width of three-fourths of a mile; the deepest water found was. 
ninety feet, with an average of twenty or thirty feet. The bottom is sand, 
stone, and gravel in the shoal parts of the lake, and a soft marl in the deep. 
water, similar to most inland lakes. Many shells can be seen on the bottom, 
both large and small, mostly clam shells. It is very free from marshes or 
swamps around the shore, but has a few rushes about the narrows.: 

There are two mills on the lake, but as far as I could see no sawdust was. 
deposited in its waters. A small tug is used to tow the logs to the mill 
where they are sawed, and the lumber hauled overland three miles to Pine. 
Lake, where it is shipped. 

There are several fine camping grounds about the lake, one of them. 


SEVENTH REPORT—STATE FISHERIES, 15 


belonging to a party of railroad officials who visit it during the summer, and 
have a telegraph line to their camp. 

The lake contains black bass, pike, perch, blue-gills, sun-fish and herring. 
Brook trout are also found in its waters, having come from a small spring 
creek that empties into the lake on the east side, this being the largest 
inlet, but there are several small springs flowing into the lake at different 
points. Bear Creek, the outlet at the foot of the lake, is about twenty feet 
wide at its mouth, and ten inches deep, with astrong current. Some person 
has placed a wire screen across the mouth of the creek to prevent the fish 
from passing out of the lake, as they could have done before it was put 
there. Iam inclined to think that the salmon put in the lake a few years 
ago have gone out into Lake Michigan through this creek, which empties 
into Little Traverse Bay at Petoskey. I can account for their disappearance 
in no other way, as the lake seems well adapted to both salmon and whitefish, 
the water being clear and cold with gravel and stony bottom. ‘The net was 
set in the deepest water but failed to catch anything but a few perch, but 
few fish could be seen, and those only in very shoal water. 

A great deal of spearing was done on this lake a few years ago. One of 
the farmers who lives near the lake informed me that he had counted seven 
jack lights in one night, and had seen a barrel or more of dead fish left on 
the shore, just speared for amusement. 

A railroad official at Grand Rapids told me that he had seen them taken 
away by bags full and large quantities left on the shores. ‘The Indians used 
to set nets across the narrows in the spring when the fish were passing up 
into shoal water and caught large quantities of them, but for the past year 
or two no nets have been set there and but little spearing done, as the farm- 
ers are not generally in favor of it but do not like to make complaints. 
Owing to the lateness of the season and rough weather I could not make as 
thorough an examination of this lake as I wished to, and do not consider it 
a fair test at this season of the year. During the summer the salmon and 
whitefish if in the lake would naturally be in the deepest water where the 
net was set, but late in the fall when the temperature of the water is about 
the same in all parts of the lake it is more difficult to locate them and 
requires more time, as the net would have to be set in shoal as well as deep 
water in order to test it thoroughly so late in the season. There are several 
fine farms about the lake, and the farmers are in favor of some legislation 
that will peserve the fish from total destruction. 

Respectfully yours, 
S. H. Cass. 

November 18, 1885. 


Hlizabeth Lake. 


Elizabeth Lake, Oakland county, lies five miles west of Pontiac. It is 
surrounded by fine farming lands with several dwellings on its banks. The 
land about the lake is high with very little marsh or low ground. ‘The lake 
is a little more than one mile long, and is one-half mile wide. The water is 
clear and from thirty to sixty feet deep. 

The bottom in the deep water is a soft mud. A sand and clay flat extends 
out from the shore from ten to twenty rods and nearly around the lake. 
This is covered with small stone and gravel, also with clam and snail shells. 
Rushes grow all over this flat and to the edge of the bank where the water is 
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from twenty to thirty feet deep. A few weeds and rocks can be seen in the 
shoal water and in other parts of the lake. 

A sand bar runs nearly across the lake near the outlet with deep water on 
both sides. The lake is fed by a small creek from Mud Lake, a few rods to 
the north and near the head of the lake on the north end. 

The outlet near the foot of the lake is also a small creek flowing into Cass 
Lake about one mile to the south. These creeks are little more than ditches 
and have very little current. 

The lake contains black bass, grass-pike, rock bass, perch, sun-fish, dog- 
fish, gars and lizards without numbers. A few eels have been caught in the 
lake. These are all taken with the spear, no nets have been set in its waters 
for some years. 

Mr. Whitehead, living at the lake about ten years ago, had a gill net and 
used to catch a good many whitefish. Parties came from Pontiac and other 
places and speared a great many about that time. Spearing is done there 
spring and fall free to all, with no complaints as far as I could hear. 

Residents have speared there more or less for the past ten years, but have 
not or do not know of a whitefish being speared or seen in the lake for the 
past three or four years, and think they are about exterminated. 

Richard Smith, living near the lake, assisted in planting the first lot of 
whitefish put in the lake. He stated that he had not seen a whitefish there 
since about 1881, but has fished some every season. 

He thinks the whitefish have about all been speared or devoured by other 
fish. Mr. Smith was with me when I lifted the net and had a curiosity to 
see a whitefish once more. The net was set in the center of the Jake in sixty 
feet of water, and in the same place where Mr. Whitehead set his net. It 
was left nearly two days before lifting so as to give it a fair trial. When 
lifted only one grass pike was taken. The lake being small is run over by 
these pike and other fish, the whitefish being unable to get out of their 
way as they can in larger lakes. 

I did not think best to stay longer at this lake, for I was pretty well satis- 
fied that there were few whitefish in it. 

Respectfully yours, 
ELIZABETH LAKE, } S. H. Casz. 
Oct. 24, 1885. § 


F. PROPOSED EXTENSION OF EQUIPMENT. 
1. Paris Station. 


What was said above in reference to the recent improvements on the trout 
hatching station at Paris will indicate in outline the proposed extension which 
the station requires, and which werecommend. The purchase of the additional 
land with the appropriation two years ago of course contemplates a steady 
and gradual improvement of the property as required for the permament 
extension of this work. The new large pond on the Buck-horn, which has 
been already described, is the foundation of all the work upon that stream 
below the dam With the head of water in the large pond it is possible to 
supply a vast number of artificial ponds laid out along the general trend of 
the stream below. The results of next year’s experiments with the 
grayling in the wild pond will determine to what extent it is necessary or 
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advisable to make further improvements upon the Buck-horn for that work. 
A small sum ought to be provided with which the improvements both below 
and above the large pond could be made as found necessary; all of which, 
however, in the next two years would probably not exceed $600. Some 
fencing should be done upon the property surrounding the Buck-horn, in 
fact all of the State property at Paris ought to be properly fenced. 
Respecting the other work at Paris, that upon the Cheney creek, which is 
by far the more important, we have also indicated above what improvements 
are needed. The present capacity of our trout hatching house is about 
fifteen hundred thousand. The number of brook trout eggs laid down in 
‘the fall just past was a little over thirteen hundred thousand, being an 
increase of six hundred thousand over the take of 1885; even at the same 
rate of increase for the coming fall we shall have over eighteen hundred 
thousand eggs, but in all probability the increase will be much more. The 
reason of this increasing ratio is from the fact that the last season, 1886, 
was the first one in which we have felt the effects of the large stock of fry 
held at the hatching station for the purpose of increasing the stock of 
spawning fish. Since 1883 much larger numbers of brook trout than before 
have been deposited in the little Buck-horn and in Cheney creek, so that. 
from those sources a very large supply of spawning fish is readily obtained 
each fall to supplement the product from the fish in the stock ponds. From 
five to fifteen thousand have been saved each year to be reared in the nursery 
races and the stock ponds. ‘The predictions for the take of eggs for 1884, 
1885 and 1886 made in earlier reports have each time been fully realized 
and a little more. We expect, upon the same basis that our other calcula- 
tions have been made, to lay down in the fall of 1887 two million of brook 
trout ova, and in 1888 about twenty-eight hundred thousand—of course 
saving in case of unavoidable accident. It is thus apparent that to keep 
pace with the work already laid out and fairly in view we must have 
increased hatching facilities. It may be remembered by readers of the last 
biennial report it was anticipated that a new house would be required to be 
built out of the late appropriation, but by the timely discovery alluded to 
above, by which the capacity of the house was greatly increased, the build- 
ing of a new house was postponed, and other equally necessary improvements. 
in the way of wild ponds, grading, etc., about the grounds was done. It is 
now necessary to provide at once for the new house. After very careful 
consideration of the requirements, the Board has decided that a new house 
at Paris should be not less than 40x80 feet, which would give a capacity of 
more than three millions and a half, which with the old house as at present. 
in commission would give a total capacity for the station of about five 
millions of the trout kind. That would cover about the maximum of this 
station for brook trout work, give room needed for work upon the grayling, 
as well as land-locked salmon, for all that we could obtain from the United 
States Commission, and leave a margin for about one million of salmon 
trout eggs, if it should be deemed best to resume the hatching and distri- 
bution of salmon trout. In order to estimate as nearly as possible the 
cost of a house of the size and capacity here recommended, we have prepared 
simple drawings and specifications, and procured the estimates of two com- 
petent builders. The figures indicate that we must provide for the house at 
least $2,500. The increased capacity of this station also requires additional 
new carrying cans for which we must provide at a cost of about $200. 
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During the next two years we need to provide five or six new stock ponds 
adjoining our present upper ponds inside of the levee, which will require 
before the fall of 1888 not less than $500. There will be required to repair 
the damage to the large ponds done by the floods of September, 1886, and to 
finish clearing the ground, about $800. 


2. Detroit and Petoskey Station. 


Whether any further extension should be made to the whitefish work will 
depend mainly upon the legislation that is adopted for the government of the 
industrial fisheries. We are already doing enough at Detroit and Petoskey to | 
stock to the fullest capacity those large inland lakes which we now think it 
practicable to stock as reservoirs for future supplies of eggs, and also to make 
such further demonstration of the ability of artificial means to increase the 
supplies at some points in the great lakes. We feel entirely sure that, in 
time, the good sense and wisdom of the State government will apply the 
remedies necessary to preserve the great industrial fisheries, but until that 
time arrives we should deem it unwise for the State to embark upon any 
more extended operations in the culture of whitefish: certainly not 
to the building and equipping of any other establishments. By a very 
small expenditure, say not exceeding $700, a new tank house can be 
constructed in connection with the hatchery at Petoskey, which would 
be ample for the needs of that station, if the present house were filled 
with the automatic hatching jars. The advantage of increasing the 
capacity of the present stations to a maximum will be appreciated, in 
considering the great saving which that course will make in the current 
expenses of maintaining and operating them. For instance, by an expendi- 
ture from about $2,500 to $3,000 the station at Petoskey can be increased 
about one hundred millions in production, but the cost of maintaining that 
station, even at the increased production, would not be beyond one thousand 
a year, while if a new station were built, of the same capacity, the 
original plant would cost not less than $5,000. The actual expense of main- 
taining and operating it would be from $2,500 to $3,000. In very much the 
same way as suggested for the increase of work at Petoskey, an increase of 
work could be made at Detroit by a different arrangement of the house, and 
perhaps utilizing the present shop and barn for tank room. The Detroit 
house might be increased in the way pointed out for the Petoskey house. We 
‘do not wish to be understood as recommending, at present, any appro- 
priation for extension of the whitefish work until we know whether legislation, 
‘respecting the regulation of the fisheries, is to be adopted or not. And if 
measures for good government of the fisheries are adopted, we should deem it 
‘unadvisable to extend whitefish operations any further than the maximum 
equipment of the Detroit and Petoskey stations. ‘This will be sufficient for 
‘the next two years. When estimates are submitted to the committees of the 
legislature, specifications of the cost of such extension will be submitted. 


G. HELP FROM MICHIGAN RAILROADS. 
The appreciation of the general benefits from the operations of the Com- 


mission shown by the railroads of the State is not only gratifying, but the 
amanner in which it is shown is most helpful to the Board, and deserves more 
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than a simple acknowledgment of thanks. For instance, they haul our cars, 
‘during the time of planting whitefish, without charge; they carry our cans 
with trout and return the cans, besides passing the attendants; they move 
the boxes of eggs from Detroit to Petoskey, and, when our crews are on the 
road examining inland lakes, take baggage and camp outfit and men: in 
fact, whenever the men are going from one station to another on the board’s 
business, furnish transportation free. The saving that thus results to the 
State is several hundreds of dollars a year, which enables the Board to ac- 
-complish just so much more work with the means provided by the legislature. 
In 1885 and 1886 the whitefish to be planted have been transported in baggage 
cars rented from the Grand Rapids and Indiana Railroad Company. The 
charter price for the cars has always been liberal to the board, no charge is 
made for any day when either of the cars are on the line of that road, and 
in settling the bills the company have always given credits, which were 
thankfully received, but which we could not have asked under our contract. 
‘The Grand Trunk, while not willing to draw our chartered cars, always fur- 
nish suitable baggage cars of their own for making shipments across the 
‘State, on their lines. The Detroit, Lansing and Northern, and Grand Rapids 
*and Indiana have been called upon most frequently from the fact of our 
most frequent line of travel being from Detroit to Paris and Petoskey, and 
their response has always been prompt, generous, and courteous. The 
Michigan Central, while doing its full share in hauling cars and transporting 
-our men free, has also given us most convenient facilities at the Detroit 
‘depot. 

Tn addition to the railroads above mentioned the following have furnished 
‘men and cars free transportation, to whom, with the others, we desire to 
make suitable acknowledgment: 

The Flint and Pere Marquette. 

Detroit, Marquette, and Mackinac. 

Michigan and Ohio. 

Detroit, Bay City, and Alpena. 

‘Chicago and West Michigan. 

Chicago and Northwestern. 

Detroit, Grand Haven, and Milwaukee. 

Lake Shore and Michigan Southern. 

Michigan Central, Leased Lines. 

Marquette, Houghton, and Ontonagon. 

Pontiac, Oxford, and Port Austin. 

Saginaw, Tuscola, and Huron. 


H. ORGANIZATION. OF THE COMMISSION. 


The Commission is organized as follows: 


Commissioners: Joel C. Parker, president, Grand Rapids, whose term 
expires 1887; John H. Bissell, Detroit, term expires 1889; Herschel 
Whitaker, Detroit, term expires 1891. 

During the past two years the Board has met regularly on the third Tues- 
day of March, June, September and December each year. ‘The details of 
work requiring special supervision being committed from time to time to 
one or two members of the Board. Detailed reports being submitted by each 
commissioner at regular or special meetings. Special meetings have been 
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called as occasion required. By regulations recently adopted the regular 
meetings of the Board are hereafter to be held on the third Tuesday of each 
month, at the office in Detroit. The increasing business requiring more 
frequent organic action. By the same regulations the work of the several 
stations has been parcelled amongst the Commissioners, the appointment to- 
continue one year. 

The staff of the commission is constituted as at the last report: 

Treasurer—William A. Butler, jr., Detroit. 

Superintendent— Walter D. Marks, Paris. 

Secretary—Andrew J. Kellogg, Detroit. 


Detroit station—Eli Tinlan, overseer, one assistant. 
Paris station—O. D. Marks, overseer, two assistants. 
Petoskey station—A. W. Marks, overseer, one assistant. 
Glenwood station—W. Wells, overseer. 


A constant improvement has been made in every department of the 
practical operations of the Board, which is mainly due to skillful and intel- 
ligent superintendence, seconded by industrious and willing céoperation on 
the part of the men. ee 

Great progress has also been made in systematizing the fiscal and clerical 
matters in the office. The correspondence grows each year, the numbers of 
reports, applications for fish and for information, come from every part. 
of the State in greater numbers each year; so that without a convenient. 
office and vault and a competent secretary the business of the Commission . 
would be hopelessly blocked. From all indications this part of the Board’s. 
business is not likely to diminish but increase. 'The Commissioners visit and 
inspect the various stations from time to time so as to be personally familiar 
with the requirements and capacities of each, and find that their interest in 
and knowledge of the practical work encourages the men and tends to secure 
effective service. 

Such céoperation as the engagements of the Commissioners permit is given 
to general fish-cultural interests by correspondence with the United States. 
and State Fish Commissions, and by participating in conferences of Com- 
missioners, and in the meetings of the American Fisheries Society. The 
Board are convinced that the Commissioners of the States most interested in: 
uniform fishery legislation for the great lakes are working to the same end, 
and that all appreciating the requirements of the situation will urge upon 
their respective State Governments substantially the same measures, so that. 
practical uniformity will be attained to the extent that such suggestions are 
adopted. 

Detailed estimates, based upon actual expenditures and the experience of 
the past two years, will be submitted to the committees of the Legislature at 
its approaching session. The appendix will contain the financial statement 
and such other matters of general interest in the Board’s work as are con- 
sidered worthy of preserving in permanent form. 

All of which is respectfully submitted. 

JOEL C. PARKER, 
JOHN H. BISSELL, | 
December 1, 1886. HERSCHEL WHITAKER. 
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1.—SUGGESTIONS ON CARP CULTURE, FOR THOSE ENGAGED 
IN, OR WHO CONTEMPLATE, RAISING CARP 
FOR MARKET OR PRIVATE USE.. 


BY DR. JOEL C. PARKER, COMMISSIONER, 


WATER SUPPLY. 


Undoubtedly the best supply is that furnished by creeks and large streams, 
the water from springs being of too low temperature, unless warmed by ex- 
posure to the sun in shallow ponds or long ditches; the matter of tempera- 
ture, rather than that of quality, being the governing factor in successful 
work. 

LOCATIONS OF PONDS. 


The first and most important consideration in choosing a location for carp 
culture is to select such a place that every pond can be thoroughly drained ; 
if possible, perfectiy independent of every other pond, and not from one 
into another. 

Do not make a pond, or series of them, by damming the main stream ; 
rather place them along the side of the stream, or of a ditch leading from a 
stream, on the higher ground; place the ponds close together for the sake 
of convenience, and bring the water to each pond through its own ditch or 
sluice, the water in the sluice being under control by means of some form of 
gate, by which it can be shut out at will. 

If the water supply is limited, the ponds may be so constructed as to dis- 
charge from one to the other, but independent supply and drainage shouid 
be secured if possible. 


CONSTRUCTION OF PONDS. 


The first prime requisite is that the pond shall hold water. 
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To secure this a clay or loam bottom is necessary; an alluvial or mucky 
soil will not do. If necessary to locate in such a soil, the ‘‘ holding ”’ quali- 
ties can be secured by covering the bottom with five or six inches of clay, 
evenly and well distributed. 

In every pond, and near the drainage pipe—but not lower than it—should 
be formed a pool or basin, which should be the deepest spot in the pond. 
Extending from this should be a ditch running the full length of the pond, 
of such a grade that in draining the pond the water in this ditch shall all 
run into the pool; lateral ditches should be run from this main ditch to the 
sides of the pond, so that, as the water grows less in emptying the ponds, the 
fish will naturally find their way into the main ditch, and ultimately into 
the ‘‘ basin ’’ through these radiating ditches. 

Fig. L. represents the bottom of a typical pond, 
in which A is the drainage pipe, B the basin or 
pool, C the main ditch, and D, D, D, etc., the 
lateral ditches. 

The size of the basin B and ditches C and D 
should be in proportion to the size of the pond. 
In a pond of an acre the basin should be from 
fifteen to twenty feet in diameter, and at least 
one foot deep, and the ditch C three feet wide 
and a foot in depth. 


7 ™m ON Uf \ 
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DAMS. 


In constructing dams it is wise to build solidly. 
A poorly built dam will prove a constant source 
of vexation, if not of direct loss, and it is essen- 
tial to build well. First decide as to the form of 
dam, whether by a solid earth embankment or 
by driving piles. If the first, commence by re- 

A moving all alluvial earth, all sticks, stones, and 

Fre. 1. roots down to the firm sub-soil; in this cut a 

ditch the full length of your dam from two to 

three feet in width and from one to two feet in depth. This should be com- 

pactly filled with clay—‘‘ puddling ’’ is best; over this should be raised the 

dam proper. Clay is preferable, or a mixture of clay and loam, proportion- 

ing the width of the dam to the depth of water desired, but make it broad 

and solid. A strong and tight dam can be made by driving, as deep as pos- 

sible, two rows of ‘‘sheet piling,” or planks, with their edges in contact, 

the rows from eight to twelve inches apart, and the space well puddled with 
elay, the outside to be well banked with earth. 


NUMBER AND CHARACTER OF PONDS. 


The number and size of ponds will be determined by the extent to which 
the work is to be carried on. ‘To those advantageously situated near a ready 
market, and with ample water facilities, ponds ample in extent and number 
will be provided. But to those who desire to breed carp, even in a small 
way, two ponds are necessary. But undoubtedly in this State the outcome 
of carp culture will be something like this: There will be those who will 
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breed carp for sale, and others who will purchase them, and grow them for 
home consumption. 

The latter, and probably by far the larger number, could do so in a limit- 
ed area, and:in ponds without the facilities of drainage necessary for those 
who breed the carp, as all that would be necessary would be to put them in 
the ponds when they were, say a year old, and leave them to care for them- 
selves, or to be fed as desired, and to take them out when wanted. But for 
those who breed carp, there must be one or more ‘‘spawning ponds,” and 
one or more ponds for the adult fish. 


THE SPAWNING POND. 


The spawning pond should be so located as to afford the greatest facilities 
for being warmed by the sun, and protected from cold winds; for carp will 
not spawn in water of a less temperature than 68° Fahrenheit. 

It should be not more than three feet deep in the deepest place—the pool, 
or basin—and slope gradually to a few inches at the edges. It should afford 
perfect facilities for drainage, as indicated in Fig. 1. Its extent should be 
in proportion to the work intended to be carried out. In France and Ger- 
many the proportion is one acre to two ‘‘ spawners,’’ in situations where only 
the natural food.supply is to be used; when there is an abundance of water, 
and it is designed to feed the fish, twice this number of ‘‘spawners’’ may be 
admissible. 


STOCK PONDS. 


These should be much deeper, six or eight feet at least in the pool, and 
with abrupt banks, with the water at least twelve inches deep at the edges. 

A number of comparatively small ponds are preferable to one large one, as 
in draining the minimum number of fish will be left exposed, and the wash- 
ing of banks by waves be much diminished. 


WINTER PONDS. 


The experience of the Commission has demonstrated the great value of a 
spring in the winter pond. 

Probably the greatest obstacle to successful carp culture in our northern 
latitudes will be excessive freezing. It is not uncommon for ice to be found 
from one to two feet, and even more, in thickness. This, while diminishing 
the water supply, also prevents the escape of poisonous gases that are always 
being evolved in greater or less quantities, at all seasons of the year, from 
the decomposition of organic matter; and in every winter pond some method 
must be adopted to keep one or more places open through the ice during the 
entire winter. 

This can best be accomplished by a spring, whose constant temperature 
not only prevents freezing, but furnishes a continual supply of water contain- 
ing oxygen for the nourishment of the hibernating carp. In situations 
where a spring is not available, a good plan is to cut holes through the ice 
as soon as it is sufficiently strong for safety, insert a barrel, upright, with 
both heads out, and fill the same with long rye or wheat straw. This should 
be examined often, and, if frozen solid, cut out and refilled. Constant care 
in keeping this ‘“‘air-hole’’ open will be the only way in which success can 
be secured. 
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MANAGEMENT OF PONDS. 


Premising that the ponds—two or more—have been properly constructed, 
filled with water, and found all right, and that you have on hand a suf-. 
ficient number of adult carp—one, two, or more females and twice or three 
times as many males—and you are ready for business. 

About the last of October drain the spawning pond, clear the ditches and 
pool of all sediment and refuse, and let it remain dry until the next spring. 
As soon as the season is sufficiently advanced to insure against hard freezing 
fill this pond, and so arrange the water supply as to have the water always 
at a uniform level, for if this is neglected, and the water recedes after the 
spawning has commenced, the exposure of the eggs to the sun and air would 
destroy them. 

Plant the pond plentifully—in all parts except the ditches and the pool— 
with aquatic plants found growing in the lakes, rivers, and brooks in the 
vicinity such as water-cress, hornwort, duckweed, bulrush, etc., etc. These 
should be put in early so as to be well developed by the time the spawning 
commences, for it is on these that the female deposits her eggs, and only 
those eggs that find lodgment on plants will hatch. 

The time in which to place the adult fish in the spawning pond will vary 
with the season, but probably in the southern and middle portions of the 
State from the first to the middle of April. The probabilities are that the 
spawning will commence about the first of May, according to the tempera- 
ture of the water, and will continue at intervals through many weeks. ‘The . 
temperature of the water also exerts a marked influence on the development. 
of the eggs. If in shallow water, well warmed by the sun, and the nights 
not too cool, they will hatch in from four to six days; but if in deeper 
water, or the weather be cold or stormy, they may be retarded for two or ° 
three weeks. ‘he number of eggs laid by a healthy female three years old 
is nearly half a million; from these you may reasonably expect from one to. 
two thousand healthy young carp in the following October if the pond is 
properly cared for and has sufficient area, with a plentiful food supply. 

Remember that every other kind of fish, even to minnows, must be kept. 
out of the spawning pond. ‘Towards the last of October drain the water out 
of this pond, taking plenty of time, so that all the fish may find their way 
into .the ‘‘ collecting ditches’’ and the ‘‘pool,’? and so arrange the time 
that the final drainage shall occur in the morning, giving plenty of time 
through the day in which to distribute the young fish to the 


WINTER POND. 

A large number of these ‘‘summerlings ”’ can be successfully cared for in 
a comparatively small space, if the precautions in regard to keeping open 
‘‘air holes’? be attended to. In France they make the proportion 50,000 to 
the acre of water. 

In the following April, or as soon as they are through with their winter 
nap, the winter pond should be drained, and the young fish transferred to 
the 

NURSERY PONDS. 

The proportion should be not more than 1,500 to the acre of water, if the 

conditions are favorable in the way of a good growth of aquatic plants; and. 


& 
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in addition to those plants already mentioned, may be added the white and 
yellow water lily; the ‘cat-tail’’ flag; calunus, or sweet flag; arrow head ; 
wild rice, etc., etc. Such plants, together with the insect life that finds a home 
in their foliage, furnishes the forage upon which these fish must subsist, and 
the over-stocking of the water would be as disastrous as the over-stocking 
of a pasture devoted to any of our domestic animals. If there is a good 
depth of water in the ‘nursery ponds,” so that there is no danger from 
freezing, the fish might be allowed to remain in them until the following 
spring ; but it is probably better that, in October, they be transferred to the 
** winter ponds.”’ ° 


STOCK PONDS. 


In the spring these fish—now two summers old—should weigh from one 
und a half to two pounds, depending, of course, upon proper care and the 
food supply; and the number assigned to each acre of water should be not 
more than 100, and even less than this if the food supply is limited. In 
these ponds they are to remain until removed for market. Of course a much 
greater number than this can be put into these ponds for remaining through 
the winter, but not more than this for the purpose of being grown. 

As amongst these there will be many that will spawn, and it is not desir- 
able that the pond should be filled with the small fish, it is advised that 
there should be placed in these ponds from ten to twelve good sized black 
bass to each hundred carp, and it might be that other predaceous fish, such 
as pike, perch, sun-fish, or rock bass, might be added to good advantage. 


Those designing to grow carp for market should also have a 
SALE POND. 


This should be large in proportion to the number of fish kept in it; should 
have a clay bottom, and the sides made smooth with plank or walled with 
stone, brick or cement, to facilitate the taking out of the fish with a seine; 
and the fish when confined in such a pond should be well fed with cooked 
food and the water should be as pure as possible. Carp removed from muddy, 
impure waters and kept for even a few days in good, pure water will be 
much improved in flavor. 


HANDLING CARP. 


Carp should always be carefully handled; being a quick and strong fish, 
they struggle vigorously when caught, and unless care be taken will bruise 
themselves in the seine or against any solid object. Such wounds are apt to 
be troublesome and may become fatal through the growth of a fungus, 
which is pretty sure to attack those confined in impure waters and which 
will sometimes extend to the healthy fish. When transferring the carp 
from pond to pond have tubs of water in readiness on a wagon, wash the 
mud from the fish and put them in the tubs. The young carp can be trans- 
ported long distances in a comparatively small quantity of water without 
changing it. 
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All aquatic wild birds, together with tame ducks and geese, will feed upon 
the spawn and should be banished from carp ponds. The blue heron 
(crane), bitterns (shide poke) and king-fisher are the especial pests of the 
ponds, and should be shot on sight. Mink and musk-rat also destroy both 
old and young. Snakes, especially the kind known as ‘‘ water-snakes,”’ feed 
on the young fish, and turtles will take their share; and frogs will feed on 
the spawn. Soit is best that all animal life except the carp should be 
excluded from carp ponds. Devote the ponds evclusively to the propagation 
and growth of the carp, if you desire the best results, 


2.—THE MICHIGAN GRAYLING. 


BY HERSCHEL WHITAKER, DETROIT, MICH. 


| Read before the Annual Meeting of the American Fisheries Society at Chicago, Illinois. | 


The grayling (Thymallus tricolor) is found native to the waters of Michi- 
gan alone of all the States in the Union.* Vague rumors from time to time 
have hinted at its presence elsewhere, but the authenticity of such state- 
ments has never been verified. A few facts concerning the distribution of 
the grayling of Michigan, its habits and the experiments that have been 
made in Michigan looking to its artificial propagation may not be devoid of 
interest to this association. 

The waters of Michigan in which it has its habitat may be generally 
described as within the territory bounded on the south by 48:30, extending 
as far north as 45:30. The streams included within this territory discharge 
their waters into Lake Huron and Lake Michigan. An imaginary line drawn 
from the mouth of the Muskegon on the western border of the State to the 
mouth of the Au Sable on the east will, perhaps, better indicate the south- 
ern limit of the grayling streams. The waters most famous as grayling 
streams, owing to their magnitude, their accessibility and their popularity 
with sportsmen, are the Au Sable and the Manistee. The Hersey, the Pere 
Marquette, the Maple, the Pigeon, with their tributaries, and numerous 
other streams of less importance included within the boundaries already 
mentioned, are also fairly stocked with this fish. The Boardman, the Boyne 


*In response to a personal letter of inquiry addressed some weeks ago to Professor Tarlton H. 
Bean, curator of the National Museum at Washington, D. C., the following courteous reply was 
received. We havea loving inclination to try causes with the Montana grayling ere the summer is 


gone.—ED. 
Washington, June 15, 1886. 


Wm. C. Harris, Esq¢.—DEAR Str,—In reply to your letter of the 12th, I desire to give you the follow- 
ing facts concerning the Montana grayling : iri 

I cannot tell which of the streams to be mentioned offers the best fishing, but the species is known 
to exist in Jefferson, Madison and Gallatin Rivers. I would suggest Virginia City asa central point 
from which the upper waters of the Jefferson and Madison may easily be reached. Virginia City, as 
you know, is connected with Ogden, Utah, by a narrow gauge road. ; 

On the line of the Northern Pacific road you will observe several places in proximity to the Galla- 
tin River—for example, Fort Ellis, Bozeman, Central Park, Hamilton and Gallatin. : 

The Museum has the Montana grayling from Fort Shaw in Lewis and Clarke county, from Camp 
Baker in Meagher county (Camp Baker is on Smith or Deep River, a tributary of the Missouri), and 
from Willow Creek, which is a tributary of the Jefferson River. : PS 

It appears that al] the head waters of the Missouri are supplied with the grayling, and it is, there- 
fore, only a matter of choice as to the central point of departure. Virginia City seems to me to offer 
the best opportunity of reaching the centersof abundance. I amtoldthat the country about Virginia 
City can be traversed very comfortably in wagons. Very respectfully yours, 

; Torts Deane 
12 
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and the Jordon were once famous resorts for sportsmen who angled for the 
grayling, but their glory as grayling streams has long since departed, the 
grayling having given way to the predacious and combative trout, although 
now and then a grayling is taken. 

Although the subject may be considered somewhat threadbare, by reason 
of its having been so much discussed by writers upon game fishes, allow me 
briefly to refer to the general character of this fish. ‘To the sportsman who 
has always angled for the trout and is unfamiliar with the habits of the 
grayling, this fish will excite some suprise upon first acquaintance. Unlike the 
trout, you are not likely to find him in’ pool and shady haunt, but you will 
find him on the swift ripple and shallow, hovering like the hawk in the air. 
While you are adroitly seeking, with your trout fisherman’s experience to 
reach some shaded pool where you should expect to find him, if he were a 
trout, you suddenly find your fly taken most unexpectedly in open water, 
and you are taken somewhat at a disadvantage. Once securely hooked comes 
the beauty of the fight, and here the grayling differs most radically from the 
trout. Instead of seeking shelter by retreating to the deep pool or beneath 
some root, he will perhaps leap clear of the water from two to three times or 
more, and with a vicious shake of the head seek to free himself from the 
hook. When landed you try in vain to determine which has the superiority, 
the grayling or the trout, but you finally conclude that you have forgotten 
exactly how the trout acts when he 7s hooked, and if you are a philospher 
you inwardly argue that it is such a close question you will leave its deter- 
mination to such time as you shall catch your next trout. 

The large dorsal fin is the distinguishing characteristic of the grayling. 
In repose the fin lies folded upon his back, but in a state of activity or when 
he is excited the anterior portion of the fin becomes rigid, and the posterior 
portion waves like a banner in the air. When freshly taken from the water 
the dorsal is iridescent, and its variegated coloring is gorgeously beautiful 
and vivid. ‘The fish itself is covered with a smallish, light, steely-gray col- 
ored scale, and above the median line has a few faint brown mottlings about 
the size of the head of a pin. Its head is quite small and the general con- 
tour of its body is slim and graceful. <A faint odor is discernable resembling 
the odor of the wild thyme, hence its name T’hymallus. 

As early as the year 1854 or 1855 the grayling was first called to the atten- 
tion of local scientists in Michigan by Mr. Wright L. Coffinberry, a gentle- 
man in the employ of the general government, who was then making sur- 
veys of the wilderness lying adjacent to the Muskegon and Hersey Rivers. At 
this time the grayling was very plentiful in all these streams, and afforded the 
suveyor, hunter and explorer a grateful change from his pork and hardtack, 
and was known among them as the ‘‘ Michigan trout.’’ Mr. Coffinberry had 
the grayling especially called to his attention, as he busied himself during 
his leisure hours in an attempted classification of the fish found in the Mus- 
kegon and tributary waters, and, as I have before mentioned, he was instru- 
mental in calling local attention to the grayling. Later on and about the 
year 1855 or 56, Dr. Parker, of Grand Rapids, Mich. (now President of the 
Michigan Fish Commission), succeeded in procuring a specimen of the 
grayling “beautifully preserved ’’ in homely salt and wrapped carefully in a 
newspaper, minus a few fins, and of course almost devoid of its natural 
color, and after a somewhat careful study of the specimen and a comparison 
with a cut and description of the English grayling, he pronounced it a true 
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«“Thymallus,’”’ and in a paper read before the local scientific society of Grand 
Rapids named it ‘‘ Vhymallus michigensis,” a patronymic by which it was 
known locally for some years; in fact up to the time that a specimen was 
sent by Prof. Miles to Prof. Cope in 1864. Specimens subsequently sub- 
mitted to Prof. Agassiz, through the efforts of Mr. D. H. Fitzhugh, of Bay 
City, Mich., who is the best authority on grayling in the country, were 
classified by that eminent scientist, and determined beyond question to be 
the grayling. 

During the period to which I have referred the streams embraced within 
the territory already indicated were swarming with this beautiful fish. So 
plentiful were they for many years that the settlers were accustomed during 
the spawning period to come to the dam, at or near the site of the present 
village of Hersey, and capture them with baskets, carrying them away by the 
wagon load. There are many people yet living in that vicinity who can 
vouch for the truth of this statement were it necessary, but I think I can 
presume that the courtesy of gentlemen who are interested in the propaga- 
tion of fish and accustomed to fish stories will scarcely require the fortifica- 
tion of this statement by affidavit. 

It would seem, this state of things having once existed, that it is almost 
incredible the grayling should have so rapidly disappeared from these 
streams; yet the fact remains that many of the streams that once knew them 
now know them no more. ‘This is notably true of such noble streams as the 
Jordan, the Boyne and the Boardman. [From those streams which flow to 
and discharge their waters on the extreme northern coast of the Lower Pen- 
insula, the grayling has almost entirely disappeared, although now and then 
an occasional straggler may be found. ‘The cause of this depletion is, how- 
ever, directly traceable to the lumberman and the trout. The grayling can- 
not successfully run the gauntlet of log-rolling and the vicious attacks of the 
trout, who loves the dainty and succulent fry and the youngster grayling, 
and hope to overcome them both. It isa fact that until within the last thirty 
or forty years brook trout were unknown in the northern streams of the Lower 
Peninsula, Michigan; while the streams of the Upper Peninsula, discharging 
their waters into Lake Michigan, were, and are, stocked almost exclusively 
with the trout. The theory advanced and most generally accepted by those 
familiar with the facts, is, that migration of the trout has taken place from 
the streams emptying their waters into Lakes Michigan and Huron, to these 
grayling streams. ‘l'here is much reason, it would seem, for this argument. 
It is a peculiar fact that the waters of the Maple River, lying j in the extreme 
northern portion of the Lower Peninsula, are now w ell stocked with gray- 
ling. This stream flows in a southerly course (which is contrary to the 
direction of most of the streams in that portion of the State), discharging 
its waters into Burt Lake, one of the larger lakes of the ‘‘ Inland Chain,”’ 
which extends from Cheboygan to Petoskey, and is famous for its bass and 
pike fishing. To carry the argument to its seemingly just conclusion, it 
may be inferred, with reason, that the trout would be shy of entering upon 
waters in the possession of those voracious and predatory fish, and the proba- 
bilities are very strongly in favor of the theory that if they did venture 
upon such territory and lay down peaceably together, it would be that peace- 
ful quietness of the trout lying down inside the bass or pike. On the other 
hand, the Maple isa swift, brawling, grayling stream, its waters are cold, 
which is a peculiarity of all grayling streams, and offers no inducement to 
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the bass or pike to take up their home within its borders, and the conse- 
quence is the grayling remain in full possession, having the advantage of the 
watchfulness of vigilant sentinels standing guard at the mouth of the river, 
to prevent the entrance of the trout. ‘The other streams | have mentioned 
discharge their waters either directly into the great lakes or into tributary 
waters which are not infested with bass or pike. 

Upon the formation of the Michigan Fish Commission, the merits of the 
grayling were recognized, and the fact that it was a fish peculiar to Michi- 
gan appealed strongly to the Board to investigate its possibilities for artificial 
propagation. Lack of funds and the knowledge that the commercial fish of 
the State demanded its first attention compelled the Board to postpone all 
attempts to solve this question. Not until the year 1877 was an attempt 
made to experiment in this direction and test the possibilities of success. 
In the spring of that year a camp was established upon the head waters of 
the Manistee, and an effort was made to secure a stock of eggs, to be trans- 
ported from the camp to the hatching station. Owing to the iateness of the 
season, the spawning period having passed, this attempt failed of any result, 
and the expedition returned with no further ight. This party reached the 
Manistee on the 14th of April. The following year an earlier start was 
made, the force arriving at the Manistee on the 30th of March, but again 
found themselves too late, the fish having again passed the spawning period. 
A few fish were obtained which yielded a very small quantity of eggs and 
milt, but the eggs were imperfectly impregnated, the fry produced died 
early, and, in the language of the superintendent, ‘‘ much lamented.’’ 
Before leaving the stream, however, it was decided to procure as many adult 
fish as possible, convey them to the station, and make the attempt to handle 
the fish in the succeeding year, when the spawning season should arrive. A 
number of fish were procured, but for some unexplained causes no success 
was secured. Adult fish have been obtained at three different times with 
the same object in view, but up to this time with no satisfactory results. 
The difficulties surrounding the taking of the grayling during the spawning 
period are very great. ‘The fish spawn in February or March, perhaps even 
earlier. The riversin which they abound are remote from settlements, the 
roads are almost impassable, the streams are filled with logs and ice, which 
render it exceedingly difficult to procure the necessary fish. Experience has 
proven very clearly that the grayling will not stand domestication or confine- 
ment in ponds in which trout may be successfully carried. 'Two years ago a 
number of adult grayling were procured by the Michigan Commission and 
placed in the trout ponds at Paris. Out of the number, not a single fish has 
ever spawned or showed the slightest inclination to do so. They have grad- 
ually died, and there are now but a very few remaining. ‘The same care and 
attention has been given to the grayling in these ponds that is ordinarily 
given to the trout. 

About the year 1878 Mr. Ira Metcalf, of Battle Creek, made some attempts 
at artificial propagation of grayling, and claims to have been successful in 
raising a small amout of fry. 

As an instance illustrating the prolific character of the grayling, Mr. Geo. 
H. Jerome, formerly Superintendent. of the Commission, states in his report 
upon the transportation of the first grayling taken to the station from the 
Manistee, that it was observed by the men having charge of the fish, while 
in transit, that there was a fully ripe spawner in one of the cans; that she 
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was removed and the eggs taken, but there being no milter with which to 
fertilize the ova they were lost; that the eggs after being taken were counted 
by two reliable persons and there were found to be 3,555 fully developed, 
perfect eggs. The fish after being stripped weighed exactly nine ownces. 
This shows beyond question the grayling to be much more prolific than 
the trout, and under favorable circumstances good results should certainly 
be obtained in their artificial propagation. 

The Michigan Commission has within the last year acquired the ownership 
of a fine spring stream upon property adjoining its trout station, in which 
grayling once abounded, one or two having been taken in the stream within 
the year. ‘This property affords opportunity for extended experiments, 
looking to the solution of the question of whether the grayling may be suc- 
cessfully propagated artificially. Arrangements are now being made to 
secure an ample supply of stock fish, which will be held in this stream in 
such a manner that the confinement will be felt as little as possible consistent 
with control. As far as possible the natural conditions of the stream will be 
preserved; pool and shallow, light and shade. At the same time care will 
be taken to afford opportunity for experiments which may from time to 
time suggest themselves, based on present knowledge and such observations 
as may be made from a careful study of their habits. The experiments will 
extend over a sufficient period of time and be followed up by earnest 
endeavor, until it shall have been definitely determined whether a successful 
propagation of the grayling can be carried out. 


3.—FISH AND FISH-CULTURE IN MICHIGAN. 


BY JOHN HH. BISSELL. 


{ Read at the Michigan Semi-Centennial Celebration, Lansing, June 15, 1886.] 


‘The abundant natural supply of fish in the waters of this State has played 
so important a part in its settlefment and development that any history of 
the State, or its people, which omitted mention of its fish or fisheries, would 
be incomplete. In the present and near future the operations of the State’s 
establishments for fish-culture, are, and will be, useful and important factors 
in the further development of the State, and assist in solving one at least of 
the urgent economic problems which must be met by every community as its 
population increases,—that of cheap and wholesome food supply. 

We know something of the great quantities of fish that were found in our 
waters by the early settlers, and those who came to trade with the Indians 
before any permanent settlements existed outside of the fur trading posts, 
from the accounts that have been happily preserved for us in that charming 
field of history, the discovery, explorations and settlement of “ New France.” 
The great abundance of fish during those times is also evident from the fact 
of their easy capture, in comparatively large quantities, by the rudest of 
fishing appliances. The Indians of this region lived very largely upon fish ; 
and so, too, did the fur traders. ‘Their highways were the lakes and rivers 
which served as well supplied larders, always at hand. Jacques Cartier 
says, in 1535, the Indians on the St. Lawrence River ‘‘had in their houses 
vessels as big as any butt or tun in which they preserved their fish.’’ From 
which it is evident the fish were captured not only for the summer use, but 
to carry them through the winter. Other writers of the sixteenth aud seven- 
teenth centuries have told us of the periodical migration of Indian tribes, 
living in Upper Canada, to convenient places on the lakes and rivers, to lay 
in stores of fish for their winter use. La Hontan, a French officer who vis- 
ited the lakes in 1688, mentions a tribe of Indians ‘‘-who procured their sub- 
sistence mainly from the fish which abounded at the foot of the rapids”’ of 
the Ste. Marie’s River. Pere Marquette (1671), La Salle (1679) and Charle- . 
voix (1721) made frequent allusions in their narratives, to the bountiful 
supply of tish and its recognized importance to themselves and to the natives. 

The earliest notice I have found of the fish in Lake Erie is by Baron La 
Hontan in 1688. La Hontan says: ‘‘It abounds with sturgeon and white- 
fish, but trouts are very scarce in it as well as the other fish that we take in 
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the lakes of Huron and Illinese’’ (Michigan). Down to the time of the 
organization of Michigan as a State, all sources of information now attain- 
able agree in the statement that the fish were so plentiful the supply was 
deemed inexhaustible. That was before the days of rapid and improved 
methods of transportation, the absence of which necessarily restricted the 
market. That was, also, before the introduction of modern fishing appli- 
ances. Then the catching of fish was for home consumption entirely, and 
of course with a thin and scattered population the demand was a limited one, 
easily supplied from time to time. ‘The apparatus then used in fishing was 
limited in quantity, rude in construction, and as compared with modern fish- 
ng rigs as the boy’s sail-boat to an iron steamship. From the earliest 
settlements to about 1830, industrial fishing was almost exclusively confined 
to the Indians and the employés of the Hudson’s Bay, American and North- 
west Fur Companies; the former organized in 1696, the latter in 1783. 
These companies were establishad for prosecuting fur trade with the Indians, 
the first great incentive to exploration and settlement of the upper lakes; 
but, as that industry became less profitable, they turned their attention to 
catching and trafficking in fish. Blois’ Gazetteer of Michigan, published in 
1835, says of the fish product of the great lakes: ‘‘ Their quantities are sur- 
prising and apparently so inexhaustible as to warrant the belief that were a 
population of millions to inhabit the lake shores, they would furnish ample 
supplies of this article of food without sensible dimunition.’’ We may smile 
at such a belief now with the experience of what fifty years of fishing have 
done, but the statement probably embodied the general opinion of the com- 
munity of that day upon this subject. 

Mr. Lanman, in his history of Michigan, published in 1839, says that 
then the lakes abounded with fish of various kinds, mentioning sturgeon, 
Mackinac trout, muskallonge, and whitefish, the latter only being impor- 
tant as an article of commerce. At that time industrial fishing was mainly 
confined as to locality, to the Detroit, St. Clair and Ste. Marie rivers, the 
Straits of Mackinac, the extreme southeastern end of Lake Superior and 
Saginaw Bay. ‘‘ Whitefish,’? he says, ‘‘ were caught in large quantities 
around Mackinac, Sault Ste. Marie and the other waters connecting the great 
lakes. They are packed in barrels and transported to New York and Ohio.”’ 

The Detroit river formerly maintained extensive and profitable white fish- 
eries. ‘The fish were not only abundant but of a superior quality. These 
fish, although sometimes called the Detroit River whitefish, are really Lake 
Hrie fish. They pass the greater part of their lives in Lake Erie, feeding 
and living there, and only moving up the river late in October, through 
November and part of December, for the purpose of spawning along the 
channel banks of the river. It must not be understood that all the whitefish 
in Lake Erie make Detroit river their breeding grounds, for vast numbers 
of them found suitable spawning places on the reefs, ledges and shoals about 
the islands at the western end of the lake. As the whitefish possesses in 
common with all the members of the salmon family, to which it belongs, the 
instinct to return and deposit its ova in the place of its own nativity, it may 
not be inappropriate to designate such of the Lake Hrie fish as seek the 
river for the purpose of reproduction as the Detroit River whitefish, 
although no structural difference distinguishes them from the other white- 
fish of the lake. 

As late as 1856 and 1837 such statistics as we have indicate that the 
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Detroit river yielded nearly one-half of the total number of pounds of fish 
caught in the great lakes for those years. In 1859 the value of the catch in 
the river was put at $75,000, all whitefish. In 1867 Mr. George Clark, a 
man of great experience and an accurate observer, estimates the yield of the 
river at 500,000, averaging in weight three pounds. The Board of Trade 
Review put the number of whitefish received at Detroit in 1863 at over 
900,000. This would, of course, include nearly all of the fish caught in 
Lake St. Clair, besides those taken in the Detroit river. 

Mr. Lanman’s ‘‘ Red Book’’ of 1871 notices that the whitefish are becom- 
ing scarce in all the rivers. ‘The account says that ‘‘formerly as many as 
8,000 fish have been taken at a single haul of a seine. At present (1871) 
2,000 is considered a big haul.’’ ‘To note and emphasize the difference which 
has come about in these fisheries in the past fourteen years, let me ca]l your 
attention to the fact that one of the best fisheries of the river, in 1885, pro- 
duced less than 2,000 whitefish for the entire season’s fishing. 

The River St. Clair has always produced great quantities of fish, the pike- 
perch or wall-eyed pike being the most abundant. In 1830, and for a num- 
ber of years thereafter, immigration to the shores of the Detroit and St. 
Clair rivers increased very rapidly. ‘The settlers found it difficult to obtain 
a supply of other food, and from necessity were largely dependent upon the 
product of the fisheries. The Rev. O. C. Thompson, in a paper read before 
the Detroit Pioneer Society in 1828, says, ‘‘ More and better fish were taken 
from the St. Clair river than at any other fisheries, and the fish were larger 
than those of the Detroit river,’’ and they were sold at $1.50 per hundred 
fish. The St. Clair fisheries have passed into history (as have most of those 
on the Detroit river), excepting, perhaps, two or three points where the 
pike-perch or pickerel, as they are locally named, are ‘caught by seining in 
limited numbers. The present season, which closed last week, has proved 
the poorest ever known. From the earliest times of which we have any rec- 
ord, the Lake and River St. Clair have been noted for the abundance and 
good quality of their fish, and even now the St. Clair flats are famous for 
black bass fishing. 

The first industrial fishing on Lake Huron was commenced in 1835, with 
small sail boats and gill nets. The principal product was whitefish and sal- 
mon trout, which were salted and sold in Detroit. 

The great fur trade which centered at Mackinac early brought into 
prominence the fishing grounds of that locality. From its great abundance 
there the lake or salmon trout was named the ‘‘ Mackinac trout.’’ Father 
Marquette mentions besides the whitefish, ‘‘sturgeon, herring and three 
varieties of lake trout,’’ as abounding in the waters of the straits, and fifty 
years later Charlevoix was surprised by the number, and charmed by the 
qualities of the whitefish of those waters. ‘The experience of one fisherman 
will illustrate most strikingly the change which the use of modern fishing 
apparatus has wrought in these waters. 

Mr. Noel La Ville informs us, that he began fishing at Mackinac in 18438 
with 12 gill nets, and could then take more fish than he can now with 240 
gill nets. ‘The value of the Mackinac catch has averaged about one-tenth of 
the total product of our waters until 1873, since which time its relative 
importance has steadily declined, though not in a more marked ee than 
other points once as prolific. 

No figures representing the fishing products of Lake Michigan are found | 
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earlier than 1859, at which time Mr. Strickland’s ‘‘ Old Mackinac ”’ places 
the catch at 30,500 barrels, valued at $270,000, and the twine in use in the 
Michigan waters of the lake at 6,670 gill nets, no steam vessels being then 
used there. 

As late as 1871 Lanman’s ‘‘ Red Book ’”’ classes Beaver Islands, Green Bay, 
and other points on the east shore of Lake Michigan as inferior in product 
to Mackinac, Detroit river, and the west shore of Lake Huron. A very 
striking change is reported in the relative qualities of whitefish and herring 
in Green Bay, on the Menominee shore, during the past ten years. In 1875 
whitefish comprised three-fourths of the catch, in 1885 the herring were 
about seven-eighths of the total. 

But little is known of the fishing industry of Lake Superior prior to 1833. 
Blois’ Gazetteer published that year reports ‘‘ the only productions of the 
Upper Peninsula which are a source of profit, are the fish and furs, the latter 
is on a decline, but the former gives evidence of an inexhaustible supply of 
the finest quality.’? In 1841 the American Fur Company took two schoon- 
ers over the rapids of the Ste. Marie to use in fishing on Lake Superior. 

From the foregoing it appears that around our coast of two thousand 
miles, at the time Michigan became a State, the waters were teeming with 
fish in quantities deemed inexhaustible by the people of that generation. 
Fifty years have made as great a change in those fisheries as has been mani- 
fested in some other industries, but the change here has been an unfortunate 
one. As reliable statistics as could be found of fishing product prior to 
1875 are given in a note to this paper; a comparison of them very briefly, 
with a valuable report made by Mr. Lyman A. Brant, as statistical agent of 
the State Board of Fish Commissioners, on the fishing season of 1885, will 
enable us to gather a lesson worth learning. For example, take the east 
shore of Lake Michigan. It appears that in 1859 this coast yielded 17,200 
barrels of fish; in 1885, 12,789; in 1859 the fishing was done with 5,350 gill 
nets and 58 sail boats; in 1885 there were in use 11,074 gill nets, 107 pound 
nets, operated by 23 steam tugs and 91 sail boats. While the capacity of the 
apparatus was increased in efficiency more than 200 per cent., the product 
fell off more than 35 per cent. ‘The earlier operations were conducted com- 
paratively near the shore, those of the last season, with improved sail boats 
and steam tugs, 25 and 30 miles out into the open lake. With a coast line 
the same in both cases the acreage of waters covered is probably more than 
trebled. 

Mr. Lanman’s ‘“‘ Red Book ”’ of 1871 estimates the total fish product of the 
State as $1,000,000 per annum. The Michigan Census Report in 1874 places 
the catch of 1873 as 114,669 barrels, which at the prices ruling then would 
make the value of the product something over $1,000,000. 

The catch of 1885 was 26,381,875 pounds, or in barrels 109,923, valued at first 
cost at $791,456, to gather which required over 1,800 men, 1,109 pound nets, 
27,635 gill nets, 333 fykes and seines, with 68 steam and 725 other boats, and 
an invested capital of $1,200,000 (the estimated amount of capital invested 
in our fisheries in 1873, by the census return was $334,091). 

The most complete investigation into the value and extent of catch, capi- 
tal invested, and other points connected with the fisheries, of which any 
record has been found, was that made under the direction of the State Fish- 
ery Board in 1885; and it is desired to make public acknowledgement of 
the intelligent and untiring efforts of the agent, Mr. Brant, for the valuable 
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service to the State. The common methods of fishing prior to 1830 were 
with spear, hook and line; dip nets, seines were used to some extent, and at 
a few points upon the upper lakes gill nets were used as early as 1781. The 
Indians of the upper lakes used gill nets made from strips of elm bark. In 
McKenzie’s Voyages is found a good description of the stone and float gill 
nets, which correspond exactly to many nets of that kind still in use at 
points on the upper lakes. McKenzie’s nets were sixty fathoms long by 
fifteen meshes of five inches in depth. The gill nets now generally used 
have a leaded line upon the bottom, with cork floats on the upper line to 
which the net is fastened. 

Pound nets were introduced into Lake Hrie between the years 1840 and 
1850, and were first used in the upper lakes, about the Straits, in 1858 or 
1859. Their increased use can be judged from the numbei reported in 1885, 
being 1,109, 

A glance at the reported product after the introduction of pound net fish- 
ing, shows plainly the effect they have had upon the fisheries. In 1859, the 
year of their introduction, the product increased sixty-nine per cent. over 
the average preceding five years. Im 1860. when they came into more gen- 
eral use, an increase of 244 per cent. over the average of the preceding six 
years was shown, and about 127 per cent. over that of 1859. ‘The years 1861 
and 1862 show a marked decrease from the yield of the two preceding years. 
Unfortunately we have no reliable figures at hand or to be obtained which 
would bring the comparison further down by years consecutively, but we have 
the general results of 1885, which show conclusively that with the increase 
of net and area of waters fished, the product has not risen in anything like 
due proportion, but on the contrary exhibits a large ratio of decrease. No 
waters can. long withstand the indiscriminate use of this kind of net. 

The area of land comprised in the State of Michigan is 56,457 square 
miles. The superficial area of water within the territorial limit of Michigan, 
over which the State has complete executive, legislative and judicial juris- 
diction, is not far from 33,000 square miles. Our coast line, including bays 
and islands, is 2,000 miles in length. ‘The value in money of the fishing 
product of these waters in 1885 was about $800,000. The product of the 
same fisheries with the same efficiency of apparatus as in 1885, if the quan- 
tities of fish available had been equal to what we have seen they were at any 
time previous to 1859, could not have been less than twelve to fifteen mil- 
lions of dollars. , 

The varieties of fish indigenous to our waters in the order of their com- 
mercial value are: Whitefish, lake trout, pickerel, herring, sturgeon, perch, 
bass, pike, catfish and suckers. The literature of this subject is so complete 
in these days, when every State in the Union is publishing fishery reports, 
besides the numerous exhaustive treaties published by the United States gov- 
ernment through its fish commission, that any description of the character- 
istics, qualities and habits of these well-known varieties would be an unpar- 
donable repetition of what is generally known. I therefore pass to fish- 
culture, as it has been, and is, in Michigan, and as my experience and judg- 
ment teach me it ought to be in this great State in the near future. 

The earliest effort to rear whitefish by artificial methods was made in 1857 
by some gentlemen in Connecticut; but it failed, as most first experiments 
do. 

The first experiments in Michigan were undertaken by Mr. N. W. Clark, 
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at Clarkston, Oakland county, in 1869, and were attended with enough suc- 
cess to induce him to repeat them the following year. The eggs were pro- 
cured from the fishery of Mr. George Clark, opposite Ecorce, Detroit river, 
and the result was better than in 1869. In 1871, having improved his quar- 
‘ters and learned that in temperature of water he must come as near as prac- 
ticable to natural conditions, he impregnated about one-half million of 
eggs, and hatched, in a healthy condition, about fifty per cent. In 1872 the 
number of eggs taken was one million, of which nearly one-quarter million 
were successfully shipped to California in a partly developed state, for hatch- 
ing and planting there, by the United States Fish Commission. These ex- 
periments were made with the apparatus then commonly used in hatching 
trout, consisting of a series of shallow trays having wire screen bottoms, up- 
on which the eggs were spread, placed in a long trough, through which the 
’ water flows with a gentle current. Cotemporaneous experiments were be- 
ing prosecuted in Canada and New York, which somewhat aided in the 
general results. In 1872, Mr. Holton, an assistant of Mr. Seth Green, in 
New York, devised a great improvement in hatching apparatus, which per- 
mitted the handling of a much larger quantity of eggs. It consisted of a 
deep box in which the trays were placed on each other, the water being in- 
troduced from the bottom, and circulating upwards through the wire bot- 
toms of the trays. Shortly after that, Mr. N. W. Clark invented a hatch- 
ing apparatus in which the water was taken from the top and run down 
through the trays, and was allowed to escape into the next box and repeat 
the same operation. 

In 1870 some leading fishermen of Detroit had erected temporary troughs, 
which they supplied with ova, but it was readily seen that the work must be 
undertaken for the supply of the great lakes, if at all, by the State govern- 
ment, and efforts to that end were accordingly made, but without success. 
This effort to induce the State to engage in fish-culture was the best demon- 
stration that could be made that the fisheries were declining, and resort to 
artificial aid was required to preserve the stock of fish. Mr. J. P. Clark, 
Mr. George Clark, Mr. A. M. Campau and Mr. James Craig of Detroit were 
the promoters of this effort. The success attending the whitefish experi- 
ments interested a number of observing men, who took the time to urge the 
subject of fish culture as a branch of public business upon the attention of 
the Legislature, with the result that in 1873 an act was passed constituting a 
State Board of Fish Commissioners. While this step was urged by many 
intelligent citizens, the influence of Gov. Bagley was probably more potent 
than that of any other, and by the act the Governor was made one of the 
Commissioners. Besides the Governor, the first Board consisted of Mr. 
George Clark, of Wayne, and Mr. A. J. Kellogg, then of Allegan county. 
Mr. George H. Jerome, of Niles, who had at first been appointed a Commis- 
sioner, resigned and accepted the position of Superintendent of Fisheries, 
and vigorously inaugurated the work which has since made’ Michigan some- 
what conspicuous as a leader in this department. 

During the winter of 1873-4, before the State’ had established its hatching 
stations, one million and a half of whitefish ova were hatched for the State 
by Mr. N. W. Clark, at Clarkston, and the following year about two millions 
were hatched in the same way. During these first years of the Commission- 
er’s work, by the courtesy of the U. S. Fish Commission, Michigan received 
considerable allotments of ova of the Atlantic and California salmon, and of 
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the fresh water salmon of Maine, all of which were hatched at the State 
hatchery, then established at Pokagon, in Cass county. ‘These fish were 
planted in many brooks and rivers, and some lakes. 

True to their instincts, they left the streams, dropping down into Lakes 
Michigan, Huron and Erie, and not much trace of them has since beer! 
found. A few have been caught at different times for some years, and even 
last season two or three were reported by fishermen. We do not regard it as 
conclusively proved that the Atlantic salmon cannot be established in the 
great lakes above Niagara Falls. What we do know is that the experiment 
was made with so few fish, for the size of the waters, that it would only be 
surprising if it proved anything, which it does not. The Schoodic salmon, 
on the other hand, in the case of one lake in Kalkaska county, have made a 
marvelous growth, from which those competent to form an opinion are con- 
fident of the ultimate establishment of this fish in some of our large north-- 
ern interior lakes, as well as in the waters of the Straits and Lake Superior. 

In 1875 the whitefish work was started in Detroit, undcr the immediate 
supervision of Mr. Oren M. Chase. Nearly ten million of eggs were laid in 
that fall for hatching by the Holton Box method. The work of that and 
the three succeeding years is important, principally, for the experience it. 
furnished Mr. Chase, leading, as such experience did, to the most valuable 
improvement which has yet been discovered in hatching whitefish eggs, or 
other fish eggs of similar specific gravity and habit. The older methods 
were expensive and cumbersome when applied to extensive operations. They 
were all, however, successive steps of progress. 

The invention of Mr. Chase was a glass jar, with a capacity of from one to 
one and a half gallons, into which the water was introduced through a glass 
tube, bell-shaped at the bottom, resting on small knobs or feet, which per- 
mitted the water to escape upwards, through the jar, on all sides, to be dis- 
charged over a metal spout. This upward current of the water gives a grad- 
ual but constant motion to the eggs, which is necessary to prevent adhesion, 
and is more natural than nature. The flow of water separates the bad from 
the good eggs, and does away with constant manipulation, which is expen- 
sive and inconvenient, and makes it possible to handle a large number of 
eggs ina small space, the water doing the greater part of the work. The 
Chase Automatic Jar makes it possible to produce, at a very reasonable cost, 
enough young fry to restock the depleted fisheries of the great lakes. The 
average capacity of the glass jars used in the whitefish operations at Detroit 
and Petoskey, is 134,000 eggs. ‘I'he present whitefish operations are con- 
ducted at Petoskey with 208 jars, and at Detroit 312 jars, giving a total 
capacity of 69,680,000 eggs each season, which exceeds the amount of any 
of the other States, and is only exceeded by the general government fishery 
work. The average loss on the first count is from LO to 15 per cent. 

The most popular department of fish-culture is the rearing of brook trout, 
because its results are more quickly seen. Already in many counties in the 
northern, central, and western parts of the lower peninsula good trout fish- 
ing is found in streams where this fish was unknown before it was planted 
by the State. The trout work was conducted at Pokagon until 1880, when 
that property was given up and a location made at Paris, Green township, 
Mecosta county, where the State has acquired title to 119 acres of land, for 
the purpose of controlling suitable streams. Here extensive ponds have 
been and are being constructed for the purpose of holding stock fish for 


APPENDIX. 101 


breeding, and the streams utilized as wild nurseries. The station at Paris is 
within a quarter of a mile of the depot of the Grand Rapids and Indiana 
railroad, convenient shipping facilities being important for the extensive 
work done there. 

An abundance of brook trout serves two desirable purposes for the people, 
in furnishing them nutritious food to vary the monotony of farm fare, as 
well as giving an opportunity for healthful sport; and, secondly, in attract- 
ing visitors to the localities for fishing, whose expenditures of money help 
the business of the community. 

The present State fishery establishment consists of a Board of three com- 
missioners appointed by the Governor and a force of about nine men regu- 
larly employed, the Commission having an office in Detroit, with a secretary 
whose entire time is devoted to the work of the Commission. The stations 
are at Detroit, where the culture of whitefish and pickerel is conducted. 
This house has a capacity-of 42,000,000 of whitefish. Its capacity for pick- 
erel work is greater than the number of eggs obtainable has ever permitted, 
the largest take of pickerel eggs having been 28,000,000; at Paris, Mecosta 
county, where all kinds of trout work is carried on, including experiments 
with the grayling. ‘This station has a capacity for handling 1,500,000 brook 
trout, 800,000 lake trout, and all the land-locked salmon and grayling that 
can be procured; at Petoskey, for whitefish, with a present capacity of 26,- 
000,000; at Glenwood, Cass county, where there is located a station for the 
cultivation of German carp, which station has a capacity fully equal to any 
demands the State may make upon it. Extensions of this work, which are 
contemplated by the Commission as necessary, will be made as soon as funds 
are provided, enabling the Commission to engage in the propagation of 
muskallonge and black bass, for the rearing of which Michigan has most 
suitable waters. The time is near at hand when we shall be called upon to 
save the sturgeon fishing of the great lakes, the sturgeon bringing a higher 
average price in the market to-day than the whitefish or trout. 

What is the significance of these facts? Ten times the space might easily 
have been filled without exhausting the authorities or facts. Such facts and 
their meaning, as one charged with a measure of responsibility in the super- 
vision of the State fisheries, I deem it my duty to lay before this audience. 
Even the briefest historical notice of the fisheries leads inevitably to one 
conclusion, and forces upon us the urgent inquiry, can our fisheries now be 
saved, or is their ruin inevitable? While we have not yet learned all there is 
to know about the culture of fish and the artificial propagation of them, 
enough is known, scientifically and experimentally, to place the practical 
art of fish-culture beyond the domain of mere curious research, and its re- | 
sults are already sufficiently demonstrated to enable us to answer without 
hesitation, that if given sufficient support by the State government, we shall 
find a reasonable and sufficiently affirmative answer to the inquiry above sug- 
gested. 

When I speak of fish-culture as furnishing the sufficient remedy for the 
evils already pointed out, I mean to include in the term not only the artificial 
propagation of fish, but also the protection of them by reasonable municipal 
regulation until they are marketable; and in the combination of these two 
things we have the complete definition of fish-culture as a practical art. 
The demonstration of what fish-culture can do for the State is not generally 
understood. There are sufficient reasons why it has not yet been able to 
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make a complete demonstration of what it can ultimately do by accomplish- 
ing all the results that some of its enthusiatic friends have looked for. To 
satisfy any reasonable man that fish-culture can again restore our fisheries. 
and fill the great lakes with marketable fish, it is not necessary that that fact 
should be actually done. If it is possible to restore the fisheries at two or 
three average places, there is no reason to doubt that when carried on npon 
a sufficient scale, it will be able to work the same beneficial results, at least 
for all waters similarly situated. In the sense that a complete demonstration 
can only be made by accomplishing the whole result sought, fish-culture has 
not yet had a fair chance. 

1. It has not been conducted upon an adequate scale. Where we are now 
hatching about 50,000,000 of whitefish per year, we need to hatch from six 
to eight times that number to restore the wasted grounds, as well as to 
replenish and keep good the stock in those waters that are yet productive. 

2. Again, artificial propagation has not had a fair chance in point of time. 
It is only within the first three years of the second decade of its existence, 
say from 1882 or 1883, that the practical operations of fish-culture have been 
anything more than the merest experiments. It is only within that time 
that the State has hatched and planted over 15,000,000 of whitefish in any 
one year. ‘The same period will also cover the most extensive operations of 
the United States Fish Commission in that direction. The force of this will 
be readily appreciated when it is understood that from our present know- 
ledge we have no right to expect important results from these plants before 
the expiration of four, probably five, and possibly six years from the time 
they were made. Operations during the first decade were, as I have said, 
but experiments, and they were successful beyond anything we could in rea- 
son expect. The only places where they were not entirely successful were in 
some of the inland lakes, where, with our present knowledge of the habits 
and needs of whitefish, those fish would not now be planted. But there are, 
without doubt, quite a large number of interior lakes where whitefish can be 
grown suceessfully and in large quantities. It must be remembered in judg- 
ing of the results of fish-culture that the ruin caused by wasteful and uncon- 
scionable methods of fishing, the results of which fish-culture is called upon 
to repair, has been going on for thirty or forty years; and it is always more 
difficult to cure than to prevent disease, whether physical, political or 
economical. 

3. Again, fish-culture has not had a fair chance, because we have lacked 
proper municipal regulations of the methods of fishing. Itis not enough 
that we should be able to put into the waters of the lakes each year enough 
young fish to take the place of the adults captured and marketed. ‘The fish 
must be protected until they come to mature or marketable age, otherwise 
our work will be lost. Artificial propagation alone cannot accomplish the 
result. Neither can legal regulation do it alone, within a period that will 
avail anything for one generation, and possibly not even then. The two 
things are mutually dependent conditions. They must concur to ‘assure 
valuable and lasting success. 

There is not time here to review the arguments or state in detail what 
regulation is needed, but only to suggest that the destruction of immature 
fish must be prevented, and discretionary authority given to fishery officers 
to prohibit fishing at times and in places where unmarketable fish will be 
destroyed, and some equitable system of license as incidental to municipal 
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regulation which will furnish the means to pay the necessary cost, not only 
of regulation, but ultimately of artificial propagation. 

An important condition, which cannot be provided for by statute law, is 
the spread of reliable information regarding the purposes and operations of 
the State’s fishery department among the people of the State, which will 
create a healthy public opinion in support of the laws, and secure their strict 
and just enforcement. The practical art of fish-culture, carried on under the 
conditions above indicated, can make the barren waters of this State produc- 
tive again, arrest the depletion of fisheries now valuable, and cultivate to its 
natural capacity of productiveness, for the benefit of the State, this great 
public domain. The waters are here and cannot be alienated. Shall not 
the State cultivate them? 


SCHEDULE 1. 


Fishing Statistics for the Year 1860.—From Census Roports. 


Counties. Capital. Bbls. Value. Counties. Capital. Bbls. Value. 

CL iB a RS See $15,000 6,000 $48,000 || Manitou. ---.-.------ $7,000 6,000 $42,000 
WSCEriCngere. sees so 6,200 3,079 25,500 || Marquette____..._--- 1,000 620 3,660 
@hippewa.-s--22 222: 9,000 3,200 1D COOUNeMiagsonitosse teres 4,100 1,180 7,600 
Pee Pek eee oe 5,700 2,509 15,368) Oceana ..-...-...-.2- 2,200 950 6,650 
Grand Traverse... --- 200 86 688 |} Ontonagon-.--------- 2,100 1,000 6,000 
EuoOnee fee asl 2 9,800 4,200 SO G90 MOLtAW Ato ee hese tee 8,000 5,800 34,600 
Mectaniw .2.--.5. 122 4,050 1,326 TO,OUS pb. laine eae 725 850 5,090 
Mackinac ./.. 34.1425. 47,000 17,848 103,938 || Wayne.-.....- ------ 54,700 3,375 29,300 
iamInteO os... ----- 1,600 793 | 6,344 

AW Rhy hee “oe slo pen cae old 9. ik opie alg J et ie eis er Oa ONE A $178,375 59,057 | $395,636 

SCHEDULE 2. 
Statistics for the Year 1863, by Counties. 
Counties. Bbls. Capital. Counties. Bbls. Capital. 
: | | 
“OSE COTS oan eee 20 Spee O00 Wr Magcuicee os. te cee ee | 825 | $1,200 
CV eee ee ee ee 792 L7o0r)| Menominees: 222-2 see. a seeee 1,002 5,000 

BGP EIGIe cea e coe See 5 alee 1,750 SOOO TNE ONTOG. meus Ses meri ake Cs eee 2,050 4,180 
(henoycane aes -oSs5.00 oak 1,200 TOO Aes ego nie See eee eee eee 1,000 ie 
CHINDE Wiles oe a coepeouete ee. = 1,216 A: OUD, OCEAN Aseee ae er omen ere tate 100 
Wetidieeswe ores eons eee 1380 £00 | WOntOnabOnsises ee sees eesee soe 85 300 
TOTO TWO RY elle eam ep eeN pets aloe ag ea 203 SU OLbaNvaree eee a cee tenes 1,483 4,675 
LOU EGON 408 2 coe a ee ee 347 Spay MS Ewan eo 4 oe ha epee SS 8) 2,045 3,600 
EM ee toe ee ee 700 S000 Me Shia wasseeween esse a CT Seiad Gane SM. 
IRGTS(GYO\. 2 Ea ie eh eo ee, ee ea 6,000 8.0003 Ste@©laireaesseee oe eeneke os 575 800 
IRGWERILR Wie erect sct ee a le 50 QU HL OSOG LAs. Shose eae ocumeeacs atest 100 800 
IVETE MOF, 4 See ae 390 SOO UVa BUreltsees Sonne chee ae occa 150 600 
IWMaeCKIMAC Sisko bts Sse 9,000 CR OOO ST WV AVR oc coat ce eracsccke oles 8,822 21,649 
WiamisueGseest eke PE eee 237 500 ||} Unorganized Counties----..-- 2,600 8,500 

Malye tt aed SET ea te eee Le dah | 439,488 | $145,429 


*It will be noticed that some of the most important counties in the State for fish product (St. 
Joseph, Saginaw and Grand Traverse) made no returns for this year. 


‘ 
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SCHEDULE 3. 
Statistics for Year Ending June 1, 1870, by Counties. 


Counties. Value. | Bbls. Counties. Value. Bbls. 
VAT COMA SHES Bua al We eae $3,630 AAQ MAT COlAN A Wi Ola cen eo eee eee $800 100 
o/ Nah Veveutey Wieek chore sare ies at SNe ts i ag 1,461 143 || Mackinaw ..-.22-2¢-5.2.2.. 2.2017 TOR CGE 
Amen isco ee) Aa ee ee 30.000.) (3;800'1!, Mamistes oo). oR yeaea le ee eas 4,500 892 
TANT OW PL ig Tt 0 eyueeee ti He el 0) ara ara ay a 3,080 BGT MESO Ts 0 ra enn ape chan ate 5,544 593 
EDV yo eet INO CTE ONS pT SE ae 9,850 101571" Menominee 2228 eee ere 34,771 3,975 
MOTTO ee UN area seh aN ER a 2 1,200 P20 Gl MEO TOE desiree Naar he en BSE Naess 30,490 1,790 
BY Sh fi 2) Ne NN A IAN MAU Nt SLO Gee eae MUSK eS OMS Nairn Gane sur) us 3,950 3715 
Cheboygan es ee ee oe eee 13,450 1515) OCCA AE Ta i a aye Bin eee 2,000 | 200 
CHIPPE Wares ease eae eee 18668) 92,000 || ONTONAL OM See ele eee tree | 5 840i aes 
PCL, WU SEL ea eee a A BOS i Nae oh Cae OGG Well cee tele ai i ge eee rat 36,990 8,100 
Himmet ocseye2 2 pe So caer cctealey 2B. OOO Za89O 1h STELLA. C 2a iu ner a nce meek ea ee | 28,250 3,425 
Grand! PvaVverse wea eae oe OO R Seewesee St Clair st Sega eee a aera 4,240 655 
ROUSE OM aor Caen CT Mais Seta alee dd: 40001 G50 Wil Wien obs UY Orne ie eet cee ayo rae I aaa 6,550 675 
DEBUT eh de Sebati Sosy ica Go ta eee 15,905 QAP BV es YaN Gos sews cae Ieee coke nee ee | 14,106 400 
TOS GORE Ne er UNS a aUNNS A aie Dy renee 92,800 9,300 
Totals. eed h esee eee eR REN taal BAe $569,623 | 58,854 


Berrien, Grand Traverse and Ontonagon counties made no returns. » 
Number of fisheries reporting, 243. 
Men employed, 961. 


SCHEDULE 4. 


The earliest statistics of the commercial value of the fisheries which have 
been obtained are from Blois’ Gazetteer of Michigan (1838), and do not in- 
clude returns from the Upper Peninsula: 


Barrels. | Per Bb!. 
i Koss. | Pa senate Ne A GR AN aE cee nee URRY Uy AMO Rhee AO enue ree RRMA EEC ele Ne SUN 8,000 $5 00 
1 hos Cus iene Drea erator ti EReMBa GR Mis Steer Rm Mm Oop ere lls Ap mu Weil. Ae CE te tae Cu Moy eo a ae 2 | 11,400 10 13 
BS Tete ee eee Macrae, vin Sct LES DP eI ae ee Seeks PPO ae 0 ee eh dU gm ee 13,500 9 22 


These fish were taken on the Detroit, St. Clair and St. Mary rivers, the 
Straits of Mackinaw, the southeastern part of Lake Superior and Saginaw 
Bay. The varieties are given for two years only, as follows: 


|; White | 
| )vand Pickerel. | Herring. 
| Trout 
des Me A NES yada As 
ABI OY A OAL A a ent Re etna MRE SRO Oe | 3,300} 2,500 | 600 
1 bes Y Gale eee le de tts oe AN Mg Reale eae ReaD gig eth CL lla ON U. Uiryi ats AR a cA sue Ne o's 9,500 | 3,400 600 


The whitefish and trout are given together in the statistics. Of the white- 
fish, 4,000 bbls. in 1836 and 2,500 bbls. in 183%, were taken in-the Detroit 
river. The trout were caught with hooks principally, the others with seines 
and gill nets. The pickerel were mainly from Saginaw Bay and St. Clair 
river. 

Population of Michigan in 1830, 28,000; 1836, about 60,000. 
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Roberts, in sketches of Detroit, estimates that 18,600 bbls. were shipped 
from there in 1854; that 35,000 bbls. were packed in the State in 1840, and 


100,000 bbls. of all kinds in 1854. 


Strickland’s Old Mackinaw gives the following as the catch of the points 


named for the year 1859: 


A Sh a a a a ee ee ee EE EE ee eee 


Barrels, Value. 
Por UuLolstoO Lomt AW bargmes GMOSstly WHL6)oce.-.cecccenee cle cesses cee eese 3,000 $25,000 
Au Sable (% white, 4% trout)----------- Seema ee aaeinwe eran a ansl aha = fener y eta 6,000 50,000 
Thunder Bay and vicinity ser ag SUV LD) ee eer oe lee BE Rk Sey Ck ee a a 6,000 50,000 
Saginaw Bay and River | ong and white...) Po) 000 
Bevel CTT OSU vaayy. CE Le) cee eee Mame ae ae eer em ee Ree ee ia ye ce iat eee Se 600 5,000 
PPninoer nay tl MACKINGaw (MOSLIY WDItC)= 562 ccc. no eeu soen odes sede wcnceenaccecueas 500 4,500 
Makin awWalLEOUbpl Sia; Witte, Geo Mae eeree toe See one ee oe as OS ease o eee aoe ee 7,500 62,000 
Beacem sland SLOUD (MOAT Lyall white)ee set eel a sees se SER ey ae ee ee 7,000 59,000 
Crocnesa ven liGhiCaAln(WHLtG) ose seeeete Sees Ne ote ee scum ene sce aiseniee 3,000 25,500 
BeLWEClaUOLOUG ADC SAL WLC) See sc aoe caste Rea se oe Soko s os cena ee eee 1,000 8,000 
PL CLOM bre OLSOrLeL 10 Tae see era Leer ten eee eon Sa eet Sane Sere Ue cw eee eyes 600 4,000 
Te Geen eee a Mee 2 en ee Sanne Ms Soe oe a Soa se ome ee cea eee os 1,500 12,000 
JOPEV TRB SENET O oo tec RO ey Ue DEE eG GRR Ue nn ct dp anlage lan a fa Aa ee ei ete SIA 2,000 16,500 
VEGA A CULGFA TICLE VV GOLA eee ere eee es, ears cee aS 2 ee eee ns al Mees ee el 1,500 12,000 
Cenrehae! ISIN ane tee he beh t eR yah a pln sree re ey Mee ce ie eee ae ok mas oo es | 4,000 32,800 
UEC Kee eet eee rene yale ee ne ee On nee aS 2 Rod ome ace ses cee eneee 2,000 16,000 
CREED LEME SS VO lite rene ees mee eee els See raven 8 tense SOU ae SO din ool ate k se eee 2,100 16,800 
Bae Dine ee ae no Meee ee eke iS Se oko ee uaa a cubs onic adeaebae 3,500 28,000 
TAOS heh ant Ws lo, apcteetad ty Sia Bak MIE eb ACHP RG Sra ae al a a 5 oes aOR ee mee = 300 3,000 
ESIC AMO LE VEC MLICII ETE Lisl) see ates ee ee ee tt ony fe NE ee oes ee eee ae 3,000 30,000 
ARGONNE). Ses Bone eS eee 42 EE SE ea fe Se gn ee PT ae ne Oe ee ea ear: San Ap 58,600 $492,100 
The number of barrels caught in Lake Erie, including Maumee Bay, Detroit and St. Clair 
Pevete ane. Lake ste ClAIrAs NOL CLVON. DU ItS Valle 1S. 8002. de eso! ee eee ee 106,000 
$598,100 


The total value of the catch is given at $620,000, out of $900,000 for the 


entire chain of the 
$21,900 for those of Lake Superior points not mentioned. 


great lakes, which would make an estimated value of 
Prices averaged 


$8 per bbl. of 200 lbs., except in the vicinity of the Detroit and Chicago mar- 


kets. where they were about $2 better. 
than trout or pickerel. 
value. 


Whitefish brought about $1 more 
Herring do not appear to have any commercial 


The total capital invested in fisheries at points named above is given at 


$252,000. 


The statistics for the year 1859 only give number of gill nets and boats in 


use on east shore of Lake Michigan, as follows: 


| Nets. |Boats.!) 
HETEGLERDUAMOL SCs: joe-ce- oo. eu eee, 300 | Onl Grand Havens. 0- see eee 
eG ete ase bles! cate oases 600 | Oink SAUPACOCK cols us tot ods eee 
IBOTIEWa LO rears ee ee ee ee THO MeO SOULE AVE come. een eeeoee 
Wy itera ees foo hele om | 500 | Bet, OSepli atten: ec. same yyt 
GUase nee rn ENS Sento ete Lewsey ane eater dy Sng eee NE eee Se ee ie o hate'aae 


| Nets. ‘Boats. 


Thee 800 8 
eae 600 | 6 
aes 600 6 
eee 200 9 
Bees D. G00 58 
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The same places on the east shore of Lake Michigan had in service in 
1885 the following rigs: 


aha te Pound | Steam Fish 

Gill Nets. Nets: Tugs. | Boats 
WittlesMraverse: TLIO arses sas te ees kane ese oe cere rane trate areola 1,010 33 2 21 
Ludington ._------ at ts eet ea Sp a SNe hh nee AS ee aie at as 494 A\" |e eee 9 
TEES Ty BNW iden Hoh Ole lhl aan SU IT A AER Gea abe eh gee tes ia a ere AUR eet See Moa ed 131 19 i ll 
AYU wish pen e he W ugerst ena eat yelp Vtas tN SAN ear ge Se er il ee ae 2 a eae 445 14 1 tit 
(Ede Wave ila be hiqove weenie kee Os aieeae Cee eee ic mete eee a eS A en eee ce 1,906 12 4 20 
Sauema buckys yoo sete es onc cteaas At oe diesels oe See eee oe eee eee mete 1,017 | 12 5 9 
Sout bea V Onis oe Seem ee ees 2 eee rea ace oreo syne cont reenter mean Seeger Ards ie hata 1 2 
Re FLCC oh 0) LIRR AN ENR net EM eye eet eel ssl Siliee SIAL See a eT ak Ceerap sateol a 2,814 18 8 8 
Grand LraversceresiOm 2200. | awe oe we ee ee eee eee aa a eee ie sen ele 2,482 25 2 58 
11,07 132 25 144 


The Grand Traverse region includes T'raverse Bay, Frankfort, and points 
on the Lake shore south to Manistee, for which no returns were given in 
1859. 
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The catch for the points named in 1855, was: 


: | Whitefish, | Lake Trout, | Herrings, Other Kinds, Total Equivalent 
From whom Bought. Pounds. Pounds. Pounds, | Pounds. Pounds. in Bbls. 

Little Traverse region.-.----.------ 198,457 150,539 31,995 28,378 409,369 | 1,706. 

tine vel occa ek ee an retain hee 41,621 | UT gee wie eer 500 58,851 245 

RemiNvatern yu sree sanieae, enn eee 52,347 23,189 2,950 68,258 146,744 | 611 

Wiebe iia Merete a Soe e Caco ee 15,386 8,087 1,927 80,438 111,838 466. 

Grand Haven we ae ee. Beas 83,288 | 109,655 180,436 | 104,993 428,372 1,785 

ate AUUC uc sie. ee ete ee er 146,237 | 52,750 100 116,000 315,087 1,313 

South Havetice shite ee ay | 13,500 O: 000 Hs) 2 ny 1,000 23,500 98 

Ste OSE Ite een Meiers Seba Se 285,818 321,992 5,000 , 103,549 | 716,359 2,985 

836,654 694,442 178,408 | 503,116 | 2,210,120 9,209 

Grand Traverse region.........---- 594,968 247,448 3,900 | 12,781 | 859,092 3,580 
Bet G leet Re Se ee ae 

1,431,622 939,885 182,308 | 515,897 3,069,112 12,879 


The above table is made up from the returns actually made to the Michi- 
gan Fish Commission, and while probably falling some below the actual 
catch, is undoubtedly the fullest ever yet gathered. ‘The returns for 1859 
were in barrels of 200 pounds, while the returns for this year were in 
pounds, as the fish were sold fresh. For the purpose of comparison, the 
number of pounds has been reduced to barrels, allowing 20 per cent for 
shrinkage and offal, which is probably less than the actual loss. The calcu- 
lation is based on 240 pounds of fresh fish with entrails only removed for 
200 pounds of salt fish. 
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The following figures are given in the Michigan Census Report for 1874 
as the catch for 1873: 


Bbls. 
Pa ET ALI LOL OIL MVE? ante ns va aon eee ne oan oon thee asa n ee LeeLee 12,110 
St. Clair Lake and River-..-- Byes iy EA am Ne Fans A Myth de iy Fhe ae Sere yr een ey at 1,217 
panllac and Huron Co.’s (Huron Peninsula). ..222.2. Lele. ole k eee 1,900 
PST ROE PEROT ay BACT) apy le, 9 EP gh ba ae Digs gO ied Aan AP BI ie teeth 12,370 
lay BEAR VEECY Me DOV REN) pe areas ce cere eee ep uy GU ea 25,170 
ROPER LEE eee eee oe nn Ae ahs ee da Lite a AED neh tat ee cubes ty te 10,114 
Pere Wee RENE NIGAN “100 le eesces eo kan decs eel ween Cece atone cae 27,052 
SPEC TISa Voor te ee Cree Le ob err ee ced te Ce tee ak Wit Rey eae RS Seg) 9,961 
North pnore OF Lake: Michigan to, Detour so sec2 os cigec a sude ode bb see teame cewe 8,834 
RRRUR TEER eT LOT 1 ter tees Soo Be ee ea eater ae Well ML eet. lis SURE a eal 5,683 
PA ANCS. OfasAke< SUPSCTIONS cc bas oe oe eee hee ee ee 2 a 258 

114,669 


About 28,000,000 pounds as at present sold fresh, estimating 200 pounds 
per barrel and a shrinkage of twenty per cent. between salt and fresh fish. 

The amount of capital invested was given at $334,091, but nothing said of 
number or kind of nets or boats. 

The shipments of fish from Alpena in 1874 were 3,749 packages of salt 
and 1,440 tons fresh. A fleet of 200 fish boats was engaged in and about the 
straits, including the Beaver Island group. Hach boat had from 50 to 100 
gill nets, and they averaged about 200 pounds per boat per day. The lake 
fisheries were then declared to be second only to the cod fisheries of the 
Atlantic coast.— Vol. 6, Pioneer Reports, p. 188. 

J. A. Leggett, mayor of Grand Haven, reported that there were in the 
business at that place in 1875 five tugs and eight sail boats. The total pro- 
duct for that year was 1,185,000 lbs., at 4c., and 10,000 gallons of oil, -at 55c. 
per gallon. Number of men employed, 114. The product of Saginaw Bay 
and river for the same year was 22,000 bbls.—WMcCracken’s Statistics of 


Michigan, pp. 75-6. 


Prices for salt whitefish for the years named averaged as follows at 
Detroit: 


Year. Price. Year. Price. | Year. | Price. 
CE eee een | 
LD il ee $9 12% Eggi BPA Se, ae (Lo eget a aed $7 4439 1 Poy keg cab elec CW eee $15 80 
LN Ve Na Fach Soe ibe on eae -9 863¢ Es URI le ah ko eC 7 96 TOI eek sal eee ees bp 1 L00 
iyo" a SE eae pee atta ke OL ae RAG tae te. Cee 6 05 THOR. Cos Saye ee aes oe Leen 


(From Haddock’s Board of Trade Reports.) 
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The catch for 1885 actually returned to the Fish Commission, 
employing 1,789 men, was as follows: 


by 482 firms, 


Lbs. 

Wilrittotio ls yous ae ree NS een ee aiata aio ChCP a et aaa ee ar en la oa 7,455,459 

i UY cra bb Pee oa area sh ce LN AN Se Nan | escape SRR Dena A eee LRE Sead deuh 8 Le SN ME i 4,881,273 

Herring elo oe oe sk beta cow oa ape ee Tae ee Cael ea eee eee ae 4,633,185 

MBAS Bas coer ba esc alee Ou erases ene Neral arose erated aan aoe cient ig eee a ee 35,819 

Other kindsioo: oe eee ea halen ea ao einer Sn erp ee ete eer ee 4,815,783 

21,821,469 

Reported bit Mot) Classis ec ies ee ee es aha ee Ou Oa a aye ee 1,854,000 
23,675,469 

Approximate catch of fishermen not reporting. - (2.2.00 sb-5 a eee ee 2,706,406 

26,381,875 

Orisal90: tons: valueat 3 Cemts Were, eae 2 a te are ee eee ee OLR aed 


The following nets were in use: 


i 


Reporting, Not Reporting. 

Pound Nets. o5- oe see cadens Sapa oScincley Geel een et OIE me rece 1,004 105 
GTi Obs ere oer ae hh RE es ae a SIE aa el ete Me) ate eS | 24,835 2,800 
Hee) BY ots geaeeitee ahd OO ec aly Ine Pap nes ACY aa AN ah lies ieaeddag ig ura ani ls apt lie te Ieee | 59 4 
OV ees o0 he eo Cae ein tnetis Awan he tel a Ol oatmeal as SRO NS ee a ee 

| Fathoms. | Feet Miles 

: ade AERA KAMEN reib BSR» ALAA a itenee | ue 

The gill nets measured _........-....--------- Aigchity aan | -1,588,852 | 9,593,112 1,8053¢ 
Phe pound nets AMGasured : 305-2) Ne! Swe yee | 177,440 | 1,064,640 201% 
Tlie seines aeaaUTed..2,25-.052 epee en 4,909 29,454 5g 


CAPITAL INVESTED. 


This table is the best approximation that can be made, and is probably 
within the actual amount; it is based upon the observation of the agent, and 
not on reports of owners. 


Wale Obmets conte via Sle eer ec OU i Oe cere Pe AN Re ae $501,142 
Wale OF boats 22 or ee es ait ae AL he Pane gr aa ea 319,746 
Value Of: GOCKs sari opi ie ae eee ee eee aha gh a aac ee 256,392 
Wat lue Of OtNCr BAD DATAGIIS! 2 sete eee ter 2 ee eit phe tate ete en os cae 56,690 
$1,183, 97 


This includes no lands for fishing coast or grounds, 


4.—IN MEMORIAM. 


At a regular meeting of the State Board of Fish Commissioners held 
December 15, 1885, the following minute was adopted and ordered spread 
upon the records of the Commission, in memory of George Henry Jerome, 
late of Niles, a former member of this Board, and the first State Superin- 
tendent of Michigan Fisheries: 


GEORGE HENRY JEROME 


Was born at Pompey, Onondaga county, N. Y., October 23, 1818. His 
parents, Ira and Irene (Cross) Jerome, were both of American birth and 
English extraction. Mr. Jerome entered Hamilton coJlege, where he gradu- 
ated in 1842, then entered upon the study of law. July 9, 1846, he married 
Miss Charlotte J. Dana, of Oswego, N. Y., a sister of the late Cyrus Dana, 
of Niles. 

Soon after his marriage Mr. Jerome removed to Niles and entered upon 
the practice of his profession, but he soon accepted a magisterial office, 
which he found more lucrative than a practice, at Berrien, the remote coun- 
ty seat. As a magistrate he soon achieved the lasting friendship of his 
brethren of the bar, and the confidence and respect of all his fellow citizens. 

In 1851 the growing greatness of Chicago attracted his attention, and he 
abandoned a profitable business, and the most agreeeble social relations, to 
cast his fortunes in the whirl of that city. He remained in Chicago until 
1856, engaging in real estate transactions; went from there to the capital of 
Iowa, where he became the proprietor and managing editor of the Jowa City 
Republican. While in this position Mr. Jerome was also for several years 
chairman of the Republican State Central Committee, and made himself felt 
in the affairs of the State and the policy of his party in the first years of the 
war. 

As an express recognition of his services in this behalf, at the personal 
instance of President Lincoln, he was appointed assessor of internal revenue 
for a district embracing twelve counties, a position which he filled for four 
years in the most creditable manner, and then voluntarily resigned in favor 
of a meritorious and disabled colonel of the union army. 

Returning to Niles, he selected a home, ‘‘ Sabine Farm,’’ in the southern 
suburb, overlooking the city and river and the highlands of the Pottawat- 
tamie reservation. Here he made hima home, tasteful and elegant in its 
appointments, and proverbial for its free-hearted hospitality. ‘To those only 
who have been fortunate enough to share his home life, can be known the 
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peculiar charm and magnetism of his individuality. He impressed every- 
one with his overflowing good humor and jollity, while his genial wit, fund 
of anecdote, and skill as a story teller, made him one of the most compan- 
ionable of men. He possessed to a remarkable degree the happy faculty of 
making every one who shared his hospitality feel that under his roof-tree 
there was no ownership; what was there was theirs, to be enjoyed to the last 
touch. His public relations to the question of creating a State Board of 
Fish Commissioners commenced in the winter of 1871. At that time a bill 
for that purpose was brought before the Legislature, and Mr. Jerome, hear- 
ing of it, went on to Lansing, unsolicited, and before the committee on fisher- 
ies, and at an evening session of the committee of the whole, gave his views 
of the importance and ultimate success of fish-culture as a State enterprise. 
The committee on fisheries unanimously reported a bill, but enough friends 
of the enterprise could not be found to carry it through. In 1873 the mat- 
ter was again brought forward, and through the united efforts of such 
friends of the measure as Mr. Eh R. Miller, of Kalamazoo, Mr. George 
Clark, of Detroit, Mr. George H. Jerome, of Niles, Rev. J. G. Portman, of 
Berrien, Mr. N. W. Clark, of Clarkston, and the persistent and unwearied 
efforts of the friends of the measure in the House and Senate, the bill was 
carried through and became a law. Mr. Jerome came on, as before, at his 
own expense, spending considerable time, and with his voice and pen con- 
tributing largely to the ultimate success of the work. Governor Bagley was 
very enthusiastic over the passage of the bill, and in recognition of services 
rendered, appointed as the Board, Mr. George H. Jerome and Mr. George 
Clark. 

As soon as the Board was organized it became necessary to select some 
competent person as superintendent ; a number of names came before them, 
but none whom the Board deemed suitable for the place. At length, after 
much persuasion from his associates, Mr. Jerome was induced to resign his 
position as commissioner, and was at once elected superintendent, and entered 
upon his duties with the energy and zeal that: characterized all his under- 
takings. 

Recognizing the necessity for skilled labor and intelligence in the work to 
be undertaken, he visited that pioneer in fish-culture in America, Mr. Seth 
Green, and made known his wants. Mr. Green introduced him to the differ- 
ent men in his employ, and told him to ‘‘take his choice.’? With seeming 
prophetic judgment he selected Oren M. Chase, Mr. Green at the time making 
the significant remark that ‘‘he would rather he had taken any other one 
in the lot.”’ 

Returning with Mr. Jerome, Chase became at once his senior captain, and 
executed with fidelity his orders. 

The task of organizing the work of the Board was pushed rapidly forward, 
and in 1875 he published the first report of the Michigan Fish Commission, 
which was such a clever work as to call forth the most flattering notices 
from all parts of the Union, and which cohtributed more to bringing the 
State of Michigan to the front as a fish-cultural State than the effort of any 
other one individual. He continued in the active exercise of his duties until 
the fall of 1882, when he resigned his office. 

But his interest in the work did not end with his official retirement. He 
was the constant and conscientious adviser of his protegé, Chase, when he 
assumed the duties of superintendent, and no one mourned the untimely 
death of Mr. Chase with a sincerer sorrow than this sympathetic friend. 
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Mr. Jerome lived to see his early efforts crowned with marked success, and 
no heart in all the land rejoiced more sincerely than his in the recognized 
position accorded to the work he had done so much to forward. 

Although he had reached the fullness of years usually allotted to life’s 
work, still death found him a hale, hearty man, and he Literally ‘‘ died in the 
harness”’ at the age of 65, unvexed by lingering illness or the wasting decay of 
either mental or bodily vigor, and in summing up our memories of our 
friend no words seem more appropriate than those of the Persian poet: 


And when * * oh, SAki, you shall pass 
Among the guests star-scattered on the grass, 
And in your blissful errand reach the spot 
Where he made one—turn down an empty glass! 


5.—TABLES OF PLANTS, TEMPERATURE AND CONDENSED 
INVENTORIES, ETC. 


TABLE A.— White Fish Plant for Year 1885. 


Lake Michigan : 


Pe LOUUU HLA GH o Ure tai es 0 eee alan MeN serie eget PAN eh hy SUR Mh aon URr eRe RO Mena sek es Ff oes Abe 4,480,000 
Biranktortiessscnene PSL GR AL aa ecb GM ei ay SER Roe Weeks A a a ze Mle Ce TN bpags Sioee Alem ale Cyt 4,480,000 
Techie tO ee A el a pan cy Aelia ie Rae Bet esce tS stot Btls Ne esp se ae eee te 4,480,000 
NEO TASS Na ees ne A oS mR teenporn 2 em NO 3,760,000 
LITGHIELPrAVELrSe Bayes ee ae ee ey a aa acon co el mea 4,000,000 


—————__. 21,200,000 
Lake Huron: 


GUS OV Pa 2. a the ee ehh a Eee al at dy a ae Oa a nye STURT CO Ss ae REYES a ga a 3,760,000 
Bay. City (Sais Liaw ayy ee ee ea ee ey re he ec eee Rn a 3,760,000 
Gasevalle (Sao nasa ye ce ree ie ee oe eC ces te aa oe. en eae vara ge de ea 3,760,000 

- —— 11,280,000 

Detroit River and Lake Erie: : 

HOR G ISIC Voie oe ea eee aN Sa ea ANI yA deca a ae ieee hes a ORL At a 3,760,000 
(PASKEY TSI oe POS SSE FE CS OGG Wie er ren eet (Sle ye Dy ame ere ee Re 3,760,000 

—- 7,520,000: 

MOU Chey eben a a okies bic uk PRG GaSe me ee ere cae eared in re a 

40,000,000 


TABLE B.—White Fish Plants, 1886. 


From Petoskey Station. 


Where Planted. | Name of Planter. Date. Number. 

Little Traverse Bay-..-.--- Petoskeyaee. 22 ee ; ae eee Neb. 22222255 3,150,000: 
More hiliak Ox vetaecven ae ase Spencer Creek _...... | ee ee ae March 322 1,575,000: 
oreniGakensicctae tence: Spencer Creek_.....- j a ae ete cesk aby ag t BSG eae 1,575,000 
Bare Dake noc es eo Indian River.....__.. es ee ee t roar (Wiad 3,150,000 
White wake co inh ces.) ou Montague......--..-- hale Sy tc t 14.20), eee 
Mualletiljiake wei a TOpINAeE o.cec Marks and Trask-____. Os os 3,150,000: 
Lake Michigan............- Sie Joseph 2 sores ; on nando i = t A op dee 3,150,000 
Pe Link Ono rcb ene aoa Boyne:Citye veces Marks and Sargent..- sain f ianealls 3,150,000: 
Little Traverse Bay-_.----..- Petoskeyjeee eee ASW Marksaes to neue eit ron ieee: 3,150,000 

lh) © 25 ee EN PY BGM iynls tae Toa A alte AT La BM ages Maa Mot Us Doo Py Ca, TEES et gal So 25,200,000 - 
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TABLE B.—Continued. 
From Detroit Station. 
Where Planted. Name of Planter. Date. Number. 

Lake Michigan...........--. Ludington 2432. A We Marke (25 .200,2 April: '7 ees 2,440,000 
Lake Michigan... ..25..-. Grand Haven......-.. AoW AAT RAs rad als va oh RR ie | 2,700,000 
Lake Michigan.....-...-.--- Manistee 22. ee W. D. Sargent-..-_---- lied © Paves oo 2,800,000 
JOGA ILEM SAVER 8) Be East Tawas-...--.--- Hilisbinlansc3ce.eeeres ob A U5 ie Wg 2,350,000 
Lake Michigan .-..-.......-. Hranktorte-2 2222. Wis Sarvents eee: ca 7 Gch 2,880,000 
Detroit rerver oo. scs4-2255 - Fort Wayne ..------- HO, @nase eee. Sin ies eas 2,000,000 
Tare Puronl. fice co ese. i+Oannd alge rrett se scec. M. J. McLennan...._.. Par a Le 2,350,000 
Detrowniver ...---..--.---- | Grassery Isle----..-- Tinie se eS 20 Lee at 2,000,060 
PAW Ay foes yt eascees) pay City Wes. alee! lc! W. D. Sargent. -...--- oti] HSS 2,880,000 
Traverse Bay ............:.| Traverse City. .-.... A WiMarks 052225 2 a catlc be 2,320,000 
WakerllburOless ce. aco c a! WHEDOVEAN sees se WeDasarcentieue el pees ee fea 2,180,000 
Pees Claire au Uo. Grosse Pointe------.- We Lina ecee eek he Oe SON eS 2,000,000 
Straits Mackinac...-...._-- Isle Mackinac...--.... Wir Dsarcenbte sod: Si cose paar 2,880,000 
Pin eee ke +e Se aie la | Boyne Citys cers poe Athol sie WU Cea ee 28 oO penne 2,880,000 
Make spe Clain 2282505) Grosse Pointe_-_-___-.- Wis Smarrentin ess Mersey aad 1,760,000 
eae eR ee Te We cre rn 2 eee rag Bes falas ies DEY oece agin Savas aa ceueeey tee 36,420,000 
EGU O OS EVEN AGL On etiam may eS Secteur eee ae A yee a ee teen 25,200,000 
EOE re RECs ucohLOLisee ae. toes Pee Mee gC Tn i ey Se 5) Se ee eas 36,420,000 
OD, She antl ect Do Nat a Se RR I RPE ee ah ee STURM SRNR, a 61,620,000 
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TABLE C.—Plants of Brook Trout, 1885. 


County and Name of Waters. 


Township 
Where Located. 


Name of Depositor. 


Date of Deposit. 


Allegan County : 


Lory Lapa Seven 1 Say SANE 5 nae wh 
Barry County : 
Portage Creeka in we Ah woe eye 
Berrien County : 
Private pond 
Calhoun County : 
Olinen’s Lake, Spring and Har- 
INOS BrOOKS eee wes epeewe ee 
Crawford County ; 
Au Sable River NGS SOSERS Mairi pl epee a Fake 
Clare County 
Middle Beach Tobacco River--- 
Cheboygan County : 
Little Sturgeon RIVERS Ree ae eee 
Hmmet County 
Tributary to FOroored Bakes sselse 
Private pond 
Gratiot County 
Head waters sie Pine River--.-...-- 
Ingham County : 
Private OMG le Seek oe oe eae tae 
Isabella County : 
Little Cedar, Salt, and Stony 
GreOkK Ree LaeA a Bee ee aan eine 
Jackson County : 
Stream 
Kalamazoo County: 
Silver, Augusta, and * Portage 
Greeks. sev uii Meee tee ae tree 
Kent County: 
Dackardson and Ball’s Creeks... 
SPrne DrOO KS te Ou ce carers shan 
SPPNeS brook sae he eee 


Sprne DTOOKSreee see ee ete see 
Lake County : 

Pies and Howell Creeks.._.._-_..-- 

PPIVALOLSULe aT ee eet hoa 
Mecosta County: 


HatcheryiponGs!s 2. echoes seer ee 
Muskegon Jounty: 
PSG R OAT CAE vi OSE tend Eire pee ae 


Menominee County: 
SECA ee see Mee en iia eine ees Sole 
Newaygo County: 
Colbaugh, Robinson, and Grass 
Nround Greeks yin ico eae ae 
Wilcox, Four Mile, and War- 
Ner’s Creeks. acl. teres ee 


West Branch Pere Marquette 

BRUVOT) i a a Cs OA 0b, aed ree yes 
Oakland County: 

Paint Oreck.) si oe ere 


SETI Asie re Ny ta Cid a 
Washtenaw County: 
SPLIN eS TOO kK Me cao Mee ae ae 


Headwaters Saline River..___---. 


Plainwell _._-- 


Plainwell..- 


{ Battle Creek... 
) Tekonsha...-.- 


Grayling 


Harrisenis 


Indian River - 


Conway 
Petoskey 


Riverdale--_-_-- 


Lansing! 22222 


Mt. Pleasant.-.-| 


Napoleon 


Kalamazoo.---- 


Grand Rapids 
Grand Rapids 
Sand Lake. _-- 
SPLINE DTOOK Stee Savarese AM ape emc ane US ease 


Morley 


Paris 


Muskegon__..- 
California:.--- 


Menominee __- 


White Cloud_- 


Newaygo -_..-- 


Mattawan ___- 


Ann Arbor..-- 
; Ypsilanti _.__-- 
Chelsea ___.__- 


Stanwood. __.- 


(ALN NV DItCOMNO Ls eee 
Gilkey Bros. 
O. D. Marks 
VANE VVitel Via Giese eeu ocd 
JS Mp et gains hae ee ce 
PBT uthlee tee ee. 


N. A. Osgood 
ADAP edeeerenses © 
Ss. 


RS. Babbitt. ss:ceus2. 00 
A. 
AiG Ba bottcoscst oor. 
AY VVG Marks 


Be Blanchard 22-e. ENG 
JV Tare psc ae 


AGC, Babbite ses. = 2 cones 
AJOL Babbitiict eer ose 


OS DAViarks72 ease pe 


JIMBAKST Se eee eee ae 


Wise Marks: Stee eral 

ALONG Niarkse 2a eee 

A.C. Babbitt and O. D. 
Marks 

A.C. Babbitt and O. D. 
UY RE rt ef pie pn UR 

A.C. ee and O. D. 
bree 


Te McD ihies et ee eee 
TAS WV VE a Soe) 5 ae ee eae 
AWW ss base aed Dare 


| M’ch 9, 
M’ch 27, 1885 | 


M’ch 28, 1885 
April 6, 1885 
M’ch 16, 1885 


M’ch 23, 1885 
M’ch 26, 1885 


M’ch 6, 1885 
April 3, 1885 
M’ch 6, 1885 


M’ch 9, 1885 
M’ch 18, 1885 


April 16, 1885 


M’ch 18, 1885 
April 28, 1885 


April 6, 1885 


M’ch 27, 1885 
1885 


April 15, 1885 
April 20, 1885 


M’ch 9, 1885 
April 18, 1885 


M’ch 30, 1885 
M’ch 16, 1885 


April 15, 1885 


April 30, 1885 
M’ch 30, 1885 
April 3, 1885 


April 29, 1885 


M’ch 16, 1885 
M’ch 18, 1885 
M’ch 16, 1885 
M’ch 14, 1885 
April 20, 1885 
M’ch 16, 1885 
M’ch 25, 1885 


M’ch 25, 1885 
M’ch 30, 1885 


M’ch 16, 1885 | 


APPENDIX. 


TABLE D.—Brook Trout Plants, 1886. 


Name of Waters. County Plant. 

OIA RN oc ge ead 6s hg eed Soe et ona Meee es ede snd d wg nce AegGi <2. ore eee 10,000 
Do TS NSN atl se Seabee a ele AR SR A MM ape Aoi hele, ees a PR PR oat te anes 10,000 
Ll LN Ak a ee a so) PPR eh ae, nT oe a 2 Pens JO See AIPONA 52s. oe ee 10,000 
SINEEEEST OO Meee ok oceans (nash oe lh ona aoacee Sate am ache os cceSe Am Crinte 2 5c-6 12a 10,000 
Beaver, Sykes, Big and Little Blue Creeks.-_____...__._____-..... Bertici22 2) Ae 20,000 
SeMR IRON ad.) PTL OGIO so np on oy Se sa nen ere ete Gece oweeinee meant SLA oto dae oa See 5,000 
UIE RESTON OC Go" ante ee te re UE ea. Rete Les bcc ds Calltioun s,s onesies 5,000 
ibeacyang obher streams not reported. .-s----..=-=-2----<2-45-28 Cheboygan 22.2... cacoees. 10,000 
MP LOOKs so ete sere nie o86 eR ae Be tee oe aa dete oseae GOnNeGEGioae. tc ass acleeaeee 10,000 
POT VECTOR Ke meee et eee 2h id | peer Ys bee) Ae I Nene Hilledaletiy ce fe esas 10,000 
J NSAOUND L Ohne a ee Coe oe ale a A alin ae Oe a PR a Oe ae a oes eee TON a hee ae ee ee 5,000 
RO AlvinraAnaaViTtL BTOOKS +a) a5 ae Peer ree vin tirs Boe Ss Fe Fo ORS See deh an 20,000 
reise OU SCVORPUN IN) so dc... 8s nena aedaie ca ssunmeeiu wnte tad eens eee eee, een 5,000 
Womuniiver, sins and Wilbert Creeks...i..55......-2.....----es LORCO)z.62s eeu aoa 10,000 
Pear ANOlsLrOne’s Oreck, 2) ehae be Seca ack oa bones eee Tee belia a. 22 seve cs As eee 10,000 
SEES LOO Kee were eee ee at eee ee eee ee ee oe CS a ee aa ge 10,000 
Peto ntarics (0. Kalamazoo RIVE... odo slo eve edn ctw sees on Kalama Zzooreeaseeeee aenee 5,000 
Harrison, Portage and Campbell Creeks................-.--2..-.- ee eee ee 20,000 
Ty oA VECO TCT Fs one SARA NS is Ma a Rn Oe = pt ot ie i Ra Spe ee aie Oe Phe | le ericciu cele 10,000 
Peer eve Pm en gh Pa eC le aye pee hhc ee Ee SA tee ke Spek eee Sik 5,000 
Bean Creek........- wale Be ie OER EH oo el Oe AER ee aie eee dal Le ORME Uadets Glee ls 2 mn ret 5,000 
Mat OR Oe Kemeent ere eters c 5 Memes Foie Poa we ee ee FN eee aL Wend Sow eee tkites 5,000 
iscoyortel TRAGER ane we ON Bree Ea Re see arene AEN ita Kalkask a aoe ceseee emer 10,000 
PT PMESECHA MO re Se nee Ee, Coo oes ee eg Kent canst, ose 10,000 
PONE MALE ATIC: DbGaY Cr6ekae. 25 [5 .- oc ccenecss sdadennden ance Lh RDA echt te aceite pm A 25,000 
PCE OCeIGCeULAT UPROK..- cya ddaceccnwnsow socresacs teed ews RoE here Settee Ue earn See a 10,000 
SPUN O VES | CHEESES pile Ena Say Ae i SPE Aa eee aes, AGL ek CREE Pepin ty Sen mr Ry ge 5,000 
EPEC EEL CO POOR Re 205 oie. cee cig cde ctas Lee sass age surne piel SC eae die AOE aia bh oes Ce ae 10,000 
WNortn Branch Pere Marquette River. i... 2. 22.04 -cec.2cd-4 200-08 Bakr Osccue sc eseuacel oo 10,000 
PPEee tar tOstO LiGbie: Manisteée. 2.242) occ coe omen avin dn cmun pres a icluitd eS a ae Peta a 10,000 
UMPEDLOAYIAL OIL. (ee so Su eee gt oe Se dane Reben cad es ae oe tee ee 15,000 
DERE Ots WAIT GOR. 8 ate bh tea ee cn Soe Candee ann SRA Ore a Ser) 24 rene tee ae oe 10,000 
Pte oe Nesey Inpee Soe er ee ee er ete sy ete Pe PE ge ate Masonic acc aaecees ed 10,000 
UIE Cr TOC ewe oe ee Sue Bok eer aapeans Mee te AE Pole Sued ae ea! SS Rae 5 At ee A a ae 10,000 
ere CTL) TE CP OORM: 2 oa St ee oe an ou. ha ane ow ase cep es cet a ee, Oo ea 10,000 
SEribtpariesstOOmltornian baker eesoee pee = eee Soe ee Mecostates: 2 625 o so es 5,000 
JEEPS TST DCT RELS FS. ae aes UI aie SR ac oa Eee i a Ss AE a oP gee Ue «Secs i ag A Bee 138,000 
LRH Ua CORDS eae os Re SE Be Nal eee ee ee RA a eee Montes liens 522s eens 5,000 
PLAIMATAGKEOTOOK 2 amet a emesis Ne nee ses a ten dee Le Te dd, Files ape ae re te ene ea 10,000 
COSTE UNITE Soom his TP Oe Stave AAI ae a RRA eR on hi PRE EON a | 10,000 
Bearerlackand Greeni Creeks > 4.2 scece eekcc focus oa sens eeoeeee WaiskervOnvess ese eee 20,000 
SUING Ca tame eee Megeeie OR LE Re ee a es ORT MEETS Seas E eee 10,000 
Huyveancdrandi Crockery Creeks sen mere ease J. ce ee cace Sdant ae ace ie ce ea aele Te a 5,000 
Wiitieiweand: Hour Nile. Oreeks. 2.3... -6 on .2<a ce enn-scen=venckes NOWAYVEO. 6 ee pon hee 10,000 
Spring Creek and outlet of Bills Lake______.___- BN So Ee Sek SN tyes oh eM 5,000 
Pe Title] cee Os Koren See ctr ae Se ee Sete Sa ee co ae oF SN 3 Sash et 8 Seed a a 5,000 
Barcaiae TEC kreeme ren tes ee eer ee Pee a eeu saan a Pe oo ote ee eS fe 5,000 
Cole, Four-Mile, Whitmore and Bigelow Creeks.--------.---.--- FON gpa a eee 25,000 
Daasushman and Martin: Creeks22 2. 2. 02h. c5cces- ci leceese iW eee ek) oe oe pa 10,000 
EO Were OG ks Samm ee ere eet ES TS ee eo Gak ag ccaeehooe OGCCATIAM cone ese 10,000 
W\COxEa Gs MINN TO CTOGK Sirsa: see co eee a es hee eter a lasane ay TS hs ee LS 5,000 
tome eR LOTMA (PCOKS.. 2... cus nn cate eels endo enee oe e~gund eee ee Fe 10,000 
{OTIC ACh eres SM © Ree | oye ie COL Bele ieweee Seema at ie Be Pee apee Ogema Wises) ooo eee 10,000 
RETRO A OG Ko mieemine a IO See Tak Dee oe mtd oars oar det Sod Se a SSubaia ih Se tA oO a 10,000 
BUTT SLOPOG ete «or wate Me Soh ee Ue en ee Bas be ORE SA ee ee 10,000 
HVC Van pG Cys OLOCKS i 5. bas. oa oo re eta soe teers kone ones Sb I de TB Pb wk SR ae 10,000 
Marrineten. locking: Rogue Creeks. -..---22-- 2-2-2. 5. o25s alee He a Net sl gate gee lel. Tt | 20,000 
Bauiapientira nai Orocki@ reeks. eet. cece. gueeiece Shes ose b eens OSsCCOlS Seer ae ee 10,000 
RUCTIC TAO ROOK spat hi coe Aue am re ee eS eee oe wk oe dpe aR iy Mae ae 10,000 
uudnceanc Crockery Creeksic 2 ee eae steno ek eae ee sec eoeee Ottawa eg ees 5,000 
PMO LSAT CM VVOL Ks OTrOOKS se 22 bak sans o cece eee es ee nee Sacina weet ee ee eee 10,000 
PPD OPOTOG kK se > eo yates Ban 2. Yak RY RR ae PUES Ae StrJosepiweate- ate 10,000 
TRIGIY Tey oven cys |e RT See Be RO Pe ee? Se OD a eee ee Se ie oe Paar a OS sO Ae Fe 6,000 
FLSA OME AWE EA WrRLV CL caer oe gon nena a See Sith ey ae Vane Bureleseete ln ee 15,000 
Woldmindmespring Creeks. se wee ees ee ke oe cone sod Seon ala ED |! PL Ne ae oa a 5,000 
WVOs iO raneue AW AW ELVGl sno. see eet eee meee me Oe eee os Sha PIR eee oe Sue es 10,000 
ENGEL DO LC Came ret iy ee ce) elie 2 oe eit Pe Ee ees AN TP ILD 4, Ray es 5,000 
AVESUIBT RIGO k amt ee cue | aire ne Mee ewe SOBs ee oe VWiisshtendwreeie peace 20,000 
Pao rss and lalla Oreoks.o 2 c.seseceOs. Sin bse Se tees py tele Rye eens ae EES 15,000 
GEMArBIa KOrgiee 0 seek Ses oe: 2 a Sn ki ee BP Bet NOX LOnG mer see one eens 10,000 
Peiatarion th. lulttie MATISt6e....\0..4.,i esos 2 Seeds DBs 35k eo ah A gs eae ee ER 10,000 

LLC eat REN See sarc Se Ree Oma ee ns IRE oR Suet Nee nth Osi ON A Nene es Ae ee le | 719,000 
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TABLE E.—Lake Trout, 1885. 


Name of Waters. County Plant. 
Mullet tuake cet eee es type ee Ogee! Cheboyean..20 2220 unsere aie soe 30,000: 
Pa ba Ss SN pi ce a EHR, pu SARA ea eS So 25,000 
BIAMenara? TaKeMs sel cena en OE ws cae Gratiot coe Ves eos Ls et 10,000 - 
Wriititeneh Dake oe oe ge Saree Kent. \(Montealm?) secs) ee 25,000 
J (ey oh Ce cya | Sept om emp kage De Se SHLAA TR MAROON Oa ea ae ec ah Ac 25,000: 
Se P LU ES BS: 11 ENR ALC 3 CUE H SR ASME le Phil Ce Oa AT ee ee ene ee ee 25,000 
Kiliiger’s Dake URE epee ress le Ne St. Joseph sei se eee ea eee er 25,000 
GEHTS Taiko ts) oN Scene oss Se cie de ee ae Mecostai so. bocce ios an sae eee olen pe eee 25,000: 
Piekerabi bakes suite 20 Ne soo ae. ae eS A TN a es TOG OGD URS a) Oe lee ree ee 25,000 
i 
PD OGB LO SS SOR 2) oe oe ee ee ea na eM ale oes See a get a ee 215,000. 
i 
TABLE F,—Lake Trout, 1886. 

Name of Waters. 3 County. Plant 
O's 7H DKS sa) WES as ANE NS oy Re Ne Cheboy ean ii) sete Bee Eee LR ie Sole fee ea 60,000: 
REL relay ce Winer CU LE UN a etea a eee le PSA Viti kaa NRT SOUR AU i eA ae a 60,000 
IMVTEV EG EES E00 er 5 0 TE NOY pa a INO County. OF TOW SIVeN leo ese eee eee 75,000 
CS bur eq spl Dts co oat mai Memes Meh aaa CIE eee cules Orawlords iis sce eae Ara ee eee 65,000 
CUS AE AG OL Aa Oh 6 Bohr Aa Ue ede Mecosta 2:14.25 20 eeu a aon eee 55,000 
Ghippewe tue cent: Let tan aes Mapu eee SEG DO Se ROAM A UUs A Ne ee 55,000 
Kittiger’s hake lets oe ee ea St. Josephs soles Ne sske Coe eyed wel eee eo 65,000: 
FETT GE: eo Senta ey eA Me OO Lal MOS eA Sage Pat set Wexford: 202 Shey ee oe 55,000 
4 20) it 8 Dn Aen ee ee mL POMPE AG UE dle ae Gr RUN Ep HMMM Aa SS aNAI Ee i ne 490,000: 

TABLE G.—California Trout. 

Name of Waters. | County | Year. Plant. 
meaver OCreekese i. oe oe ee pipe | Ottawa lose as es ras eee 1884 6,000 
PeremMarqiette (2.03.00. Je atu | Take soc 0o ian vee ice vaio eae 1885 25,000 

TABLE H.—Distribution of Wall-EHyed Pike for 1886. 

County. Name of Waters. Plant 
Bema epics Hes ee eee ae ce ae ay Crooked Thake > 2507230 e-cdinue oy fe coche 761,256. 
he UALR AE UG da gr LL as Ae Crooked Tua kes ese oi eae eee 945,000: 
OHA WOO Lee J peu bee Wampler’s lake. 02252530 Wed igen ee 50,006 
Me TN i cae a ia Sie Ck ee Tee a era Orchard Dake! wager bree. Yue ee 50,000: 
FOUR el Ree a a eS LT ee tA lca en Ar or eS el Ae 1,806,256 
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TABLE I.—Schoodic Salmon. 1885 and 1886, 


Name of Waters. County. Year. Plant. 

ECONO NANO ee Ace oe ete ee ee LAE Nise ey oe 2p Sh aes Oe BE Veg ae 1885 5,000 
LSU UG 2) eae gy a ee Kalkaskag. nese ike de. Sees eke teases 1885 43,000 
Wearever, triputary,to Lorch Lake: 2- sevAmtrime! . sys ae sso e se dauk 1886 23,000 

CIC Gy, ees See pee ie ere aren ee tela wet Li Oe rter eat eevee eh tone Ae A eR AD ee et Cea 71,000 

TABLE J.—Eel Plants, 1885. 
Name of Waters. County. Plant. 
tae ker ly Ole soca sh Cte eee. eee a eee gs vee tbl ose ieee 12 Alec aineeeweo tan meee. 6,000 
PETG HIN Gg K@r on = vee ee eee eran pies. Aer Raa SE Pee 2 pe Penh Lee St iy Aaa Ce he Ue LE 6,000 
PETROL aC Cpeenaee a a. een ee Ne rns ope ter oe De ey Ae Noe oe IBPTANGH esse bea se eee ee 6,000 
[PRUE CMDR DEW ee Sa ee SEE Ae ke Lees Sa | Bae) rks ENE et CLL TTS 6,000 
Loofehleew ayn hud Wee's beter Se a, Ae ec eR RT pt Se tose | Yo POE eRe a eae Sea 6,000 
MOU CIN WAKO: Je occas tee i a Es ne eI OR PURE OLOT OPE Fes Bh oe. 1 Barry eee ee eee uae 6,000 
IBHOTNADDlOpaa kore. oe eee aes ea ee Se ee oe See SEEN See ena Save ial 8 6,000 
RVR OE VOT Lal kx Cmte se eer  be NO ROI ce pe SE Ne Bye hore a RS Berrien pe ee 6,000 
ay TON UAK OU ges oa fse eee CAN ee OT SAL ure eye Meee A ie in eran ie R/S Be ae ME 12,000. 
COG IE WEIS IEW 2 eee ide RSS Fo, MAO es ye ie eR oe kere ete @aseeeee. 5 Pio eres. Ss by 6,000 
Renta andreine: LaAkegessie less et Perihe y ad) eee SSE oe en Chee, Ve Aa nt 6,000 
est Lake ‘ 

Shield’s Lake § --7-°-+---or rrr ree Calhova: Sather meee oe cock 6,000 
TEN AE Vesa WELW fee ee ps TORT eS eed eae Seem Aare et ee ane eee Ha tOlies: ee IEE ee se 12,000 
BNOTELODOTLOG. 2 ese e eee ene SPM RE foie ee) eee leet eN at 2 pap? Catia pean le WoC le 6,000 
INOLILODOLLOG soe sea e wae: perme Wats. Pe 5 oer l 2s eka hk Seer’ IMM 6tbiee eee ce. oe cooks 36,000 
INO TEREDOTLEG Sacer Sie icc ee eee ye eed ee ae Genesee_________-- ye eet) ee 6,000 
INGEEPODOrtGd scene ola ene mets ee ee We bt TS eee da Hilisd alesse was hees ale et 6,000 
PereePOORT tO 2 tee Stabe Te ee pe eee Rotita vn bir la oa 6,000 
HoGkine-Glass! WLVeM co. 2 tee eee oe vee nec eee eed oe ET nt RE Tae 3,000 
Sharps and Vanderwaterbakess 820220. es se ke JACKSON stealer ee Se | 12,000 
POATTRO SK Gate eee eee cae ST eee BAO ES See tee Pee ee 2 FRO T Graber se iat ee 1a OO ok | 12,000 
INO UErODOTLOG se: bo ok eerie Jeal eee Obey Cit OS yd eee Ss ieediy eslgee os Ran ot eae 12,000 
UT OM SLANT Cy laeyk Cpe oe eee ieds See ae ee een pk ey So ee Pet te SRE Ss elo a eae Cae CA 6,000 
UDUIGHAMAK OS oe Cees ae ee eR Ores! iii Uh SN ee ed RA ih eA Nene Eh Sd Pee Me | 6,000 
Wein plen’s Lakes. e- wena rest erase PAE LR 2 eh etl Be WWenaweG: ossetee eee lecee ee: 6,000 
[Oa TR On oe eee neee sere eae’ So Re Pew 8 hae oP Ea eh ee VE PESUSS USAR aR ge 6,000 
Per eeDCETY UM O25 ae Le Atco ot bode Hoare cicnee agdeb ees SO erm aces | ee | 6,000 
INI pDpPIsoniand: brOnsOnslakesrecms es yes. set ees eee ok eee ete TW PeCV ase cass ee a eee | 6,000 
iputODGT ECS 8 aioe ser tved ie es a ek aes ua livin? sStOneess eee eee 6,000 
PEC ROLLOG oink oe? ee hg ee ee i td 5c ce teh WG se mewn, eo EE Lat 6,000 
LE VR TEN ASW cla tg WR at ak Sa RT LE SRR a Sangean oie eae Bale Monta lines wes sides ae: 6,000 
TAS EULA Ld C/E EPS se go SE ga cae 9 OY OT a EE eg ae Pera et Se SS oe Mecosta seas suus sc act! 8,000 
Muskegon River-..---- PRR: PETA EA ETS ee Seige Vr | ail eerie dy SNe ae Waar Med | 3,000 
JL DpaW Ee GED Fela a LP Sy ak See Mind ST Thee rs Wal ngs QE a ee ee Oakland esusee ei eo eT 6,000 
CCIE Ni} BS aL eg OTs WEE Raa IE YO ys SR Oe CN Sn Ye ee eee Te SAL ae tee ee Ce 6 IE 6,000 
poneanoeluck ery Lakesi-nace ee seee Be fe wee ee ee ke Ws 1s ia ae A TY ae ee an ee RO 6,000 
IND TEL ODOrLe dans. seth Satins geeree runs Fan Uh ie Sete JP as eee ae Se ee Re a 6,000 
Met Sela Ker ens tae eee eee ao RON Eee i a Ee StOSe phe 75 4a en eee 12,000 
PNTOMPAON IS aa Keene weet: EAM REMAN Sule WO Dae de BPN LE Re ee Ok 12,000 
WEEVOLS et li RON? CE Gee fan ah 2h Dea Ee tue Pete Gi say Sans SITAWaASSez2 see Pe 6,000 
Po Van We he) VOTe sos Seema Ee ok Nae ween eer nee cy foe ds te Le Vian BUTGl sere vase see | 6,000 
AAS AES MAN CVs lia KOS oa wees oe ene tee err Cee. Aaa Oe peers. 05 9 OL) ARR 6,000 

SLC 1: 0) | ame ee SN res A, nS BT int Ot WOR AOL aL CM Pot ok CORY eR nA La eh Ale Ih ROE | 
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TABLE K.—Distribution of Carp for 1885. 

County. Depositor. Town. Number. 

"ote ah ger g Nene Me op Seopa et pe gS eT PE Gi he: Mia ia, sie ae ee Bavifield..: 3.25, seeeeeee 35 
BGTRIGE se ea rees ote pope a nate FU Clank ise ea i ee ore Pipestone:.:.25. 32-25 25 
roe PM aiacyeaps MN MMR Rae Myr Sun E AE TW) CEL RP aayiSie ce ae Bn SN Oe RS ee i Mitlib ung .8 aod ee ae 20 
SS eH UR Rett Mebane le WV Die Steven sae e oe ee eee DOWAaACIaC.s2.caee eee 25. 

ie 8 aR emai! 2) 20 Glan IRE RN 6 AR HRT SG oe et A ene ie ee ee Hg Ach a 18 

Dd ga cyl ee ve MU Ger oe fe haKol oy CNC Me i Sta eLe oe at HaClares- cede. = ae 25 

aR 1 So ape Ps LaRue na P70 0 DW 6 OE OV -<leino jarey NA Deve sal s/h UE A A te rok Pac cia aso 30 
Lr ee at UI Real tee bees ee Pema acs DBO VAN COM. eT ene ews Riversides See 25 
petals dtp tas aa A eS A A eet TAN eat OCMERS 220 ae woe vee eee Buchanan: 2. 2022s 30° 
sa seen es aa eat ay > Fee LON mek ae a HS Pard 66 ee as Oe ee eas DOWaPlaG: soo su2. 20 eee 50 
OT te ra tee g a etme CVE Re DIR One Raa 8 CACLICopp yee see eae Nee Voliniae os.) a. ee 30° 
SO erated Satan Oe Si aWaeaN Spit van non Ko Ma CORN Gc Ere WDE eae Ae ele Keeleraieu.n o. ieee 25 
PASH lek hia ants ee NA eal ea Onn de Goa apd Bez Yara Cop upstate eit, Be gaa Wiayne: iscsiol) Saver seas 25. 

AOS Wainer Toe eee mnt Oe ne baer ri ne Obed CrOMMartingies sees ae PEAT EE ey SP UCN CS dene 25 
GS CUMS SRberC ist oe RPT etl geen NL RE DoOp pres eas eee. eee early Sait kate Shek es are ee 25 
0S A WS a unio ge oats ope EV eaten foe Geo. Hunter ewe sl Reece coe pape eprmch oes Mids SS. 25 

HS en CaN Son 5s eh ae PY Ta Chas Bakemeanesiie cy en) sei Seay Limeta re 5 savas ean 25 
a eats See aa ead ah Weer OHVs qaWgned Oey pl Va niy Wey CaN Ae aN LN Setting tent cE CH Nes aa 25 
SORTING Bite cee WTR cP lL Pe ae Mah GS Orawtordas: cree Lowa hagrange ieee eee 25 
oa See Peseta tired saa mae nenee ERA G Sey eyed MEL ARG Sa ak euohuee ioe ae aN a SR Sas ae Lt ee 25 
At di 0 Ege cet ND Ree NLL Dh tye Seid VT Pele ae ene ems BY fee oy See ha Ce 25 
PR dee anu ALIS! Cd shh Uyleena yom ge a  WNeol GWA Gl EPuepeea tes Sel lpn TS eae Tos 18 ASME ee aa 25: 
ye Pu pea Yess NAL DoS ate aN a A UPTV GILT SNe ee en an TBI ee Te py ate ke ga he 25 
PER teh Hien EPO Ng vee Lae ere CEB SHurtzee tes eee ee ae ae saan ea ern ney ors ed S 25 

70) NG GAC VIAL 20 A RRR pena UN Leip ti Wie lls eu o cai ese ee ee et) ‘eh apap enone ears ae a 25 
Paes nai kane Repu wa 1s AIM a ara Cu Morehouse a5- br asrie eee Silver: Greek.2 222453 30 
RUE oR STS RN Ms) Steen Be ao GA ga IMC IMGEL OVER ear i senior ae eae ie nee Pokagon233) aoe 30 
Riedie Orie Whee Le RE ORICA ene uel JEVETCCM ees Sense aoe Mesa eaae Me AYN lass eae 30 
ela Div skd EL ee eae eM AUN Mar se) Es Je SaAGriintho ees sec es hee meee Pr Wit Riso au ee hee 40 
MTG t wees o 5c Che sano tune eM | dhs Os ROSGHea ah os Soe ta siege ae 2 Petoskey, <c-Jctsccosgoare 50 
GCTIESEOn meats ayy ee BU oe Hs HieBard wellicese tue acon Mt Morris:/2.. eens 25. 
JE adhere ey ey er ee Ra Ml HY BSG tate ie eens Waldron... ee 40. 
Pear ese ote: le Ca ee (NV WEL APOneer iC ol eee Lansing i. .250k eee 25 
Kalam AZO Oe poate ote ee een Cue Michard ChadwiCks soso sess AUPZUSTa Holos 2 eee 25. 
pi Dale aR ge spc Meee eerge oe te ade 2 PSE Ale xan@ ene saecu scene kee Schoolcraft ee REY 20 
poy MBN Secs tut y UL ech ates ce RAD) a Le Alexandersc 25sec. sie Sree is a Sesh ev 25. 
ETA Hee a ne ES Lee cea bar dis 22s poekete ney amen HUOSON:. 2.0.Je sees eee 25 
AYU FST ay a peepee hoi os Sem aL CY a WS Grey ai se al a an eine See en Free'Soil 2.3032) 40 
Manistee: 223 ten ceui ies estes At BOrENSteINes 22 seus2eeneeeees Manisté@s2. 354522 eee 30: 
WEONTOC = Suess e ech casa ee NVV AGS re niC ha nancies eee Bere Dundee 73 Fee eee 40. 
EET BID APSARA Mi pa MLR ai ste OLS “Bond juices ae ew ae Toledo; OO... eee | 80 
IAM CUOTUC aaveer rin, Nua Me coal ie Peterniw iiteszc teases sen eea soe Marquette: 2.22532. 38 50: 
NEC COSULB ee see tae eae aioe eee en Wil aMarksu se (ie een yaaa | Paris; ie. fide. 50: 
RECOM Goo ake dois 5 ee edewate h. Hi Bishop aoe ase samen: Ie ROY tect eee 30 
1 ES SSC ANE RET pat ye hes ET (VV OE Marks 2 ca cel aaa stan aya eas Richmond... 24.20 100: 

COC CRT Ai Ea aie OY Wi, loge ay Be dels HM OOM Sek alec a Bue oars ALG os es eee 25 
Hi DR YHOO) gsiemens ce PUD ART me COMO US WeuMcGPherson es so) 50 Bae enka | Millington 2 gly a | 40 
AUR RTE N Yoram oO ale Sateen et ae ea we Eas Cy Chappell ose ea ae ee a Re te In et eer a 30 

PVG ra ES THRE TM Se Set eiea ene ort (i a soe Ne ee NGG a5) aise State ena eae ede gee Haw toh ..c2ccessel eae 25 
Pe ag SN at Ne eed gg 2 Se IDS Smiths ees See ney Bloomingdale ___....__-- 25 

By ey ip Nia is Ri eat ats gicat a ee A Geo, Hannahs:. 22220 is sseee Ste South Havens: 22... 222 25 
RPM laden uur ee aL WO IW. SE Stam Gna au aes seauae fe IW EON OE 5. eo eee 25 
- on ALD WAteLSenoemoanme OMD  awitonen settee oes Re eMC Sia a 25 
ob 6 be aed Rule esterase o es H. Lewis Ey SNe eA Sa RG Wena ip eM eL Renn To: 25 
me. nt [aad oa ta (ahs \Gatesowe ssa aoe ei etna Decattr 2.26 ee 25 

&s oe ioe SN een 22 | Cis OG thy eee toa) Sati Loap eae NA ea Rea OF tie alii: itiae nt Gee 25 

pti a es Sephardi ae AL Bosteriuny see Gu ce eas Be det AE A 25 
‘faa o- SEN Widener tA ret ss crfen ik aster pee Pipestone: 825). S22 e ee 25 
i a Be Wie Saat doa 1 ERS a) se ER BLY pak Dios ec bes ae ee aL Waterviiet.:..04 22 25. 
vs a “ eae i vila Uae WAP AT AGe Ys Bees een gs Oa éeler. 225002 ane eee 50 

te ? ey niall Viadana ce Ch Olek ELT MI oe eas uid aan agen nga E hi A re oanaiige NET 8 25 
bb 6b 66 Sah Ran aE Cn NEE NE | INR Klett WA tee WN Sar ATES ree see NS ON BS ori rice Ebola eyes nae Me 25 
sf ve ite Pen tee ay eg BS Pitch ensgutcn coean agen ee ike ee aay ua ttl ae la 25 
bb be oe Oe Pepin Saag. F, Somers NEPA EER ae, Wie be eee MENS Me ee St Seely ba 2h 25 

&e bs 6 Sein cd Uk cyt Ue ace 1A W hite AGS AG Sister eT Bae iat aa Sil 1M Co ears Vea ea i 25 
Wexford ee I Se DOR Bae sora ane eee Oleanese see ees Seas 35 
Total mum ber planted im wSBs sep e se ae ee a at eb rc eet cae Ie ee 2,088 
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TABLE L.—Distribution of Carp in 1886. 


County. Name of Distributor. Location. 

PVM Te dd al EARNS eT Ny Spice Wea bs, ASU WIT os. eos) ok ces eee UTILGIL. 588k uni ee 
OF PS RS See oly hd IM Rg Savin ieee Wee ee ve Hopkins»: 7p ae 

a PS SL ma | UAB ogy ae 2 Vin ING Harte) 2 Sep eae Otsero <5) 

US SL i Sele pr ee re ees Bo ites ce Bl ay RR ee eS Yk a ee’ 2 IH. ODKINS= 4: were anaes 
LEN HTW2 (1 P= SR gees ae ferns eae ge HA Bs Kennedy ots ae i, OuInC yer aoe ss | 
LSI 2 ot ee, eee - a eee ee A ORL WOLD ae Re Cressey’s Corners. -.---- | 
ee Jig Ge COLGNUMN. 2+ .<. See eae oe Nashville... <2 eases | 
Geis Mea inet ree Eek Bunileld 22 24-2 | 
Ryo MONG oo i whee dh es hed) LIC PALO. 43. socom ee 

IVs eh @ By cee to ee Sie en EN , Spb 25 ae oe 
Seeds EEL eee eee at 49 ie) oi te 
Des Morrisonee rs Sten sete IMU DUE Veen pc sue eee ee | 

We Jenkensonc. 2395.2. 4 sors FY). pale ree Tee 
Al haston 2. ee & Berrien Center_-_-_.___.-- 

Sal Snauerley 2. eee 8 hk ne aia ens oe ys 

lich. OCuddebeck =. +1. 2ass8e se. es Fe gee sce) See 

Je eV yan OSa ce. eo. Seer ee IMGT sais taco nse n ar, 

LS PMBoOx sa! Jo ees tah eae Buchanan .s=- eee Pe 

WiaSarte oe. lo. seis Oe Dagrancet are ri ee es 

TA Ham ptOnle ss: ees 5e eee Glenwood mace ir sz. oben 

Se VICK ee ec. eis ser ee Oe Se Wii kleer eet ais see ee led 

HOMES Bente s2.- eae aes Marcelinstes 5. eos oa 
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RAG Wellse 3). ey oR ok ee de Laer Ie ence 

Mrs. Weeks 2.2: usu sactna ee, core res rig hea ee (8 Pee 
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DRO SH arrige Bea Saleen ee Little Prairie Ronde_--_- 
Jags Weeks... see fe oe eth Dowagtae sie. c528 | 
BeOshbornés- 22.2.5 eee ee Sie LE ene oe seas 

Or Cadwele te eee ae Scie Reels aes See 

GaWhitbeck= a2... shee ae SP oy ROR Sr eae 

REV Eiitiie eee eee ee | A Pope ies aes 

iB ANS nen 1A Sete See GOLRY2 37a One ee 
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DS biimtas. se ie a eS Belleviveteccace ees 

PreMeseOeeee bok mals Se en ee eee Bar dwell... hae Sh Mite Morrisi eit tees. | 
PrVANGeLraVveree fake sk see eh A ata Wits te on ee ee se Traverse Cityenc.ce see e 
ERIS Ale cet. ORL ee me he tae ht Ail DY Beebe sac: eas eee eee EL sdalemeecesa ee ee 
A) LSS (> see ti Oy Caen eee Se MAB ies ).t2es: 2 os. oe yieeeo BeA JONeCSVIL GS teeta 
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Oy SRA a SEI ae at, TG Agricultural College __......_-- Sp ne ign CUM SR Yes) F 

Serer he LO Fy PAS Oe Wer Aa NEGWLOMS = oe eee ead 28 Ae Me Eee eek BOLE =e 
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eaten en oth se RTE MeL Me Co Greans 1:62 eet OLIRCO Skin ok ae 
ee 0 tb Oy te Oe a wis DS. bireort Si ob i oe phy Lees wey sensed ver 
Eo ee a eve ie ee ed ca We Gs LraAt Co eee eee POrtlandeeee- eee 
MNT las a ce teh has Wass EMEA Qiale Rogersss soe tee.. BOUT. Cusseta See 
UM ieee hs eh s-dych de Sele gh be Hele Gritiiness*- 522 2°) 1 ae IN apoE Giese eee es —oe 
OE Wn ee oe men OS EOL ee ee ee eet RN EE SHLeMmOuee sete eS 
SE Oe et Ve gee Dope DeArnoldentt acc ss eee es Kaelamazoomess tee wee | 

AES EY ES Ss Se OSG. Kieinstock ssa ate ea eee: Aue rend 
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STA WASSOE MUU Mile sy i ane iN 
St. J oseph BRUNA OA ee a UBL a a 


oe 
oe 


bb 
bs 

ee ee ee ee 
bb 
AG 

es 
os 


REL H OTIC DoT ee Re Ment Mae 
COMMITTED MIATA OCIA RG AUUTS NG HATER cat 
POND IE Y CRaR AESC UR cE Eds ATS Ak TSHR SECT 
Moo war nstt tess sscscceeseee 
SSA CRM A A aU ISU Win Uanr tL ay Gt Sain ERT TN 1 
MEN ONE LAY iM GULCH BLA EE OA RATA Ge OG 
COAKPUS Mb pal csr ast ain Ta ha MEAD or Ue 
CREAR TRE RT En) NA OS jaoaal Ra OUR 
CEDAR ST ITCRA LA, GUD iio nL 


Wexford tae MCN ar cae 


Way ne 


be 


fe aes a fs mw fimw eww end pe! as nap Teo 


TABLE L.—Continued. 
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Name of Distributor. | Location. 

Matta BU bei ae ice ae ei me Pinidson co. 25 ie a ee 
AR VV OStO nie tia i Bia eae ti Weston) ou to ckol ea 
AABarrondisect ace uae eee Maka cae V6 G2 yawned every Col 
Washo Stones LaenWcun Gn si aea aad iWashine toni sie Saas 
SAW brleye ue eee eo eweee es Haivine ton seuse ees 
NeMe Slawsonee soc Qa teen oe Greenville... 22.2 {eee 
GoWeOreme es (Re aie ae ss Pierson: 2354.2. eee 
Wi eWialkerse! sions sere ae Tr rfantis 2 Siena ee 
Ieee Dod s eee ae PEER RUS a Gordonerioee Asche eee 
MrsvcliAm celgae o, ee agin tae Howard)City {22i222 see 
GW MOTE AI CUES NE US ENON TaN eee eS 5 oy WA ene gO 
TCE Sterling see eee ey ee eas MOonroGics2. scus 2 eee eee 
Peter: Whites eee eee eae Marquette i2). oo eens 
WE eRinke rien cei. che be eee ater OMUS ety Ned eae eee 
EC Davenporty peat we aaiae eae IPATIS 26 Sis os ea 
Py PES ELIS Garey 6 NaN PN de Nel MCs ca et) pli Remus 2h. 0s. sae 
Mt VOOre care Alea eng WU WES Ue eee 
WiJenkenson so see eos Groves eee Nae 
MiaiMelonsonoicv hy ca. Dal aes e White Clouds eae 
Revit ala Ce) Cen aiaee ill apace cet ya Ty Ye TLS yee aloe eee arene 
J. A BiBelow ool ee ae ae Birmingham wee 
GA Aubbardivc.. er see nen we Elmira_ Berea het calretas a 
Geb Souter 2 see Sisk enon cere Holland! ees eee 
Traskiend alicia cues Mian a rie Coopersville.._..._.._-_-- 
RR MCORP RIS eC G in Exes 28 Reed @ityccn eee ee 
Be DOR ICMIMONC eS tae sae fe 2 el PN nat tna pcelabie 8, 
1 Cea elo 2 W Foal oy cee ee Brockway Center_....... 
COO BARW RP TAYE Wy 0 LAL BTU SMe RNAP TEND PorGHuron see 
WerAciBailey (hs eee seu ers [ERO ce Se sear a 
VETS: RaW ATO kismet wteeas Charlestonic.vis. eee 
AB ISH OD eke UO mara Gaines Station.....__-.-- 
Trai Chandgler22v22) ae aaa Mottvilletcs cscs 
GEASS Tomes se. tune eh arcmin nema hi Burm Oak) eh uta eaeeres 
Ad PAREN Rech ehetciat ae, ied me pe RN PE pe i Se ey aioe sales eee 
COD Pay eee) Rb a dhe poy eS Ayn i aA ae le i | ee Center villes: 2.3 eee 
7 NESS ca Ge a pel Rg ote ert fps RS Decatur se 225 feeee eee 
Geoakkirases:: ia eee ae ARGH GaAs SS nee De ae oats 
VO OG Rae SEG TOs ACs Meena SHE i Cv 3h os ee 
RAVER PIVOT oe ote a LeAnn idceril Weve MUmNE (ios) allie ov | 
VE ET ay Orie soa ely lise e RU Ail aS a 
eG 5 Fs RAIA U's) A ese MO LGN ad serene Peper ayaa nea Sea E: AIS 
GW Billard ce ce fuse Rees hawrenceit.u: 2 ss:oheeee | 
GeMc Hern 32) aU aoe epee Vem ieiininnannlsasestiis tos | 
FG V iO Once ae eee Eee a egcer eek gs | Mattawal 0222s 22eneee 
sh FROMINSON 3 As. an Gon neon | Bloomingdale: ....--2.22 
Ce Burnham cca tose N Stee 
Ge Nieleye ich We ie Geers | San es a) ee ee 
LE GOrnam vee See eae | Me MME Roig ce) 
ES NEO LS AOE ONE 2a TG WOT: Se eee rae 
CMa chains eile laren W BANGOR secee cua eaeletenen 
TGV ELON OEE ces Geet ele Peres Bloomingdale ls RO 
Gey AS am Glee ACI EM ea win) Pa Wes ef ls a 

GR Baa Gy ee aa eae eee ay br Tine ial Le ene ee a 
WAU Gomis) 2 aces Case at ; Bloomingdale_.._.._._-_- | 
Eh. ta ys ae a eh ae eaten Decatur ions eee 
AB COO] Vises eee ane gua Bloomingdale: 222 
BRE Cooley eee tee eee) els aR TODMN Maru ceaitenit Lh, 8 | 
Vis cEeO DLNSOD. 2.0 is ss Bue ne ee le phe ei Sau eid 
TD Culnerhouse 225i Say eee ae Decatow espana ieee | 
(Kell eC DMernevat Ob YE Acute LABS SR Lawrences... ui ees 
T. DAT AN See cae oe ae Gobleville.2o. 222s 
BR Ball-—publiepwatersiee2224)- Oleanti se ieee eae 
pd ected Bat OX Vo Co We ops Kel cep yy Me Of eet Can Oe 
Board Water Works.-..-.-.---- Detroit Yee aay 
GeO ieee Se Ie ep et iataea WReMLOrd) eee aise ene aes 
PW Palmer! net) uae aieenanee DeGrVoite 3 o8 Gi wee ie segs 
HVS mallidee aw een eit ae Ae mitten acer Aha are 


Total plants for the year 1886 


Number, 


APPENDIX. 121 


INVENTORY. 


Paris Station. 


118 acres land, with overseer’s house and meander of Cheney Creek. .__.__-.__-__-_- $3,000 
Pere Pe GLOTL ES TLOURE oe ons Cel ene Beh se OU Be eee nas nib ye $1,400 
ee eee te tel kee aes nek oe Ot oS tate wa aR ieee e 315 
fon) 2S TUT ei aa ors fal, aif a i ap gl lie AD leek a AEH AR arte een ee ee 28 
eM EOL CEPR ewe. Sac an faye cause case ones oe ceed ging = = = 100 
Sn il Ee eee eee Fer os SR ee aa Hate a ks La are oe Be a oS 600 
—_——— $2,443 
Ponds, races and other improvement to ponds. --.--------.---- * ae AMAR 5s 2,300 


$7,748 
RERUN ae: Se he eee Mele a rE RG ed ta ae $260 
Jee CTV SEES Cas Vin PRPS UE ROO IR coe cat ie A SUP Semte  apeag alee Oe My IA Peper tpl 690 
eMC TIT OPTUS Me ath att Si As eee I ee ee igi Me ee eo) 175 


$8,868 
December 1, 1886. 
Detroit Station. 

Prot cam with oramnes ands Gankeyt to). ota cee eben Cee ok SLL $6,400 00 
Base aliOmauc Plast jars Fee eke Ue esis ce CLM sere 773 40 
LOTREL A Et 2 Sy Ade pe Ran a if pL AA Aa AES reg A SPOS 5 510 00 
Boe ea ParAacue andr cULiiturestr toe g eke oats lt hh eee oe eee 378 02 
PianerveatreOrgeyy aynOusos slot eau Le ce es a Be oi ohana ee eet 100 00 


$8,161 42 


Lot caret THAR SORES SESE oe | eee Ne ee $3,000 one 
Se rapt eer ae eet So ae UI UN on a ee 795 
$3,725 


Mita WLor pipess ANG ti XtUPCS 4s iao 2 CE beet es ae eames 2 oe $3,513 00 
Rreari NCOOLROMETSCOD erro Ne SOM ee SR Soe een Sate ee 750 00 
ree ICTY IIT WA GOL SUD Vir oe eet thd chu = Urs el ne ele eta ee pt Sa 514 20 
Pe ACO AUIOn Dasa IAS. ee 2 Pete ein Ee eh a ie eae Re 502 90 
1A DUPRE ES SUBSE So og Sa Ue es AP Lage ambroneata: 3 arog ieeeege REE OE Bre SS Jui pen 375 00 
Tools, furniture, and apparatus----- --- Pee we Ae ke Ae eee ee Cay 258 35 
$5,913 45 

MMEUAIICO STCRIOUENCO SS. 7) tu oo He ee ne ee ik as fan eo Gece oe $300 

HatChGry 6 CLC. aon ae ween ete. ch ht mth wate 1,200 

AUPATAUIIB SE 22 ols ee Sta ce ope A ee rhe 700 

$2,200 


16 
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DETROIT STATION. . 


Average temperature of water from Nov. 10, 1883, to April 6, 1884, 


DGG os cesar sane Age 


Mice ley Pied cate a Ma 46°) Dec. . 8-4... 2. 2232 
eS MO CCGE Ne CRC cake EA 45 Set Ld pity we gibt as 
SEP APRS Oia ay INS UNE 44 LOS oro cannes 
wae ete a A Rae 43 ieee ae 
ERIN 7h ee OL ee ae 42 23 to March 22 
REED Pe oles Nargis 41s | Mech 28-8102 ae 
es Ata: Hes i a AQ: | Aprik-t-4 oo ree 
LS UREN ERT Mesa vl de 39 EE senate it i bE Le 
5 A SN Rg Be BD 39 


These temperatures were recorded during the whitefish hatching season, the first 
season of the new Detroit house. 


Weonw eso meee Sa 


Nove S12 


DRC OSs oe iy 


Nov. 11, 1884, to April 30, 1885. 


He Vee Me Sout i Foal sh ea AAS Jane T-l02 82 a ee rr 
Se ES RRL re OnE 43 ADT Oe 
NR cae SN es 42 18 ito March 260 0.2... (22 
e Nera sarlicihe ser ele OBE 43 | MWech 27: to April42.) 0224). ee 
Tecan teston eon Nude sy HhE Se 88 } April 0222-2 te 
x Se pai oa A ened eae 37 | 6c eed. le ee ae 
Sn Meat Pn race) a RT Ts 36 Fepceuegosit tua ll 
Ord So VialipY 2- Geneon 35 | BS. ee 
EARS ATG Mins Sodas 36 Oo oe Pe ee) i rr 
UNE Gis er Mane ert ov 10-14... 2s bent be bo ee 
Pepa fay he wk LA ag 38 W626 Vics LO eee 
Lala Ae alee eee oa 37 | 16-202 ele A. booed Cal eee 
heme WORE! AB Tera 36 QT ee eh ig er 
Me npyec ee eat 35 220. 2c) IM a 
le Cael a. Tay tee pala 34 BO oui edn hee ae a 
eR cA is kPa. 33. | 24-20 ow bal LU ee 
Sin enn MARAE BT 34 Q6 oo Soe ls i ee 
Nes ap esr ante oe oc ap Be 21-28 200 ous ee a 
Ser eh Gh oe each Ra Ae 34 }) MERTEN AN Aero 
SRI e Rea Bae eam 33 | OO ce ob er ee ee 
From November, 1585, to April 18, 7886. 
Mideete Riek te Mech fort AG* | Jan, 2-4. 692 ec. ue ee 
asia tht Aaa a rey eae 45 Jb Bello a ee DO 
= fea bs Be a cierpotaie ae an 44 6-7 ei SS ae 
A RR CNR SAG EUE es ei A 43 8.to March 45.90 000 22 2 
JRE EO ee ae re 42 | Mch, §-6.. 0.002%) 28a 
2 See Dae a ae mele Y Al G22 2 ee ee 
ROE ht eee Vie ae 40 R824 oD Ea SU 
Sang Oa a eres a 39 Q0-O7 os Bas he Se 
aS les mea eos os 38 28 to April 10.2. 2.0. oo ae 
oN Ate lol Me Oo: April Ato oss a a oe ae 
aR yee ee RENE 36 Wie ee er 
bie SC ee cee 35 TOP oe ee 
STRSTR Beng Crane Non 34 14-152 US ee 
yA Rigs J 2” A 33 L652. Cee ee ee 
TS (Sig CHEN SDSS ot ant 34 jb eae OMe W CN A Sul 
Hm Eas een A 30 ito my eee oem! 
bey JE ls al RIN 34 
Pike Hatching Season, 1886. 

OPM kane ego 2 54) | Srine 5-600) 5S 
DES PADS bres PR es BOS 55 Wis aioe 1 eth a ace a er 
pe Ss Ahr Jae Ge ADS 56 cre: Seen ON MER MEE: 
ARTI BUA URE ES AL te 57 10-14 a Sa ee 


These temperatures were recorded while the wall-eyed pike (pickerel) eggs were in 
process of incubation. 
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PETOSKEY STATION. 


Average Temperature of water from November 27, 1885, to March 4, 1886. 


PV iseie oie Ue eek Ss ALG ar oil e ad—- ok ae ed ee Se ee Stay 
Premade fo Sh ee Ralin a Diba Mey PTE GUaW ie Bote lay: hs) se ee ee a0 
tO, Ameer es A teed Oe 42 BS Leite 8 PN ees ne ST es BRED ie 36 
ere) ake le lS otters ee Ci ot 41 Te ee WW ed oe gh ON ed 35 
Bete irl Mth) eA: 39 BoedO7 Sh. Woes a ee Tey ln 34. 
Ree tate a Feta! emer SE i es 40 TAY aro Daan) gow Ee age Os A) Sean 35 
Peevey int een nein ac y= ae SE EE ONL ks oh ee ian eS do Re a 36 
Je ESSE «Gi 2 Ne Re A pee ee ayy 


* The 25th marked 36°. 


These indications are from instruments not yet tested by the standard thermometer 
owned by the Board, and will be corrected when this test is made in January, 1887. 


PLANTS OF WHITEFISH. 


rare areas fe hl wees ech eae AL IR RI EIENS at Sh SY ly Wt add) Oe i a 1,582,000 
OR ees char. ARDS A i Spe ee ANE ils Te eat elie ERAN SRY Des St AR Sli 2,211,500 
nore em NPR SRSA NY GOR EL Ate y Pe gS Gh ete: Oy ee Ne ie eres 9,310,000 
ieee fee Smee BA We id (2 Oihs / a EY AY KML) (thd tu ea eee ets enh Bele Gieee?, Baty 8,001,000 
wont Sp ela OE ple AR rat a dl pt RIAA A Ff i ul ADE Set ola gt hhh ol 12,520,000 
ee IN ME Tepe hm S's grein, ANE uk 0h Abe Cee ote’ a Dt ee ee 14,545,000 
ct NS a ere ne ey See ae alah en Blk Se Uae tee, eke Aue 10,695,000 
Pe eee ee See eT SNe Kay StL) eee 3,000,000 
Siar 5 eu ee Pe Pees 18) eh bt po Wee Gr oe eae 18,170,000 
ecient a) det SA seh Ok tre eee 2 ve Oe ee Soe eee i hes Ape, 23,735,000 
“i heta He) a dara eles Je; ogee A AAD A ERO Rah ak PAA I OA 37,750,000 
pee NE tan fiat Esa eee toy tench ee ee eel veel gd oe eee 40,000,000 
Vee eto vk. US 1/2 See eee a fe oe ee egy ae es Oa Pe Sek ee 61,620,000 

RS calc eee eae, Sn aes ema ep SI Dae 2 et A eed 243,089,500 


Note.—For 18838-4-5-6 the total is 162,105,000, more than one-half. That up to 1880, the larger 
part were not deposited in the Great Lakes. That up to and including 1886 none of the 162,105,000 
planted since 1883 would be marketable fish. Of the seasons of 1879-80-81 and 1882 probably less than 
49,000,000 only have been placed in the Great Lakes from which appreciable results could be expected. 


APPLICATIONS FOR FISH FILLED IN 1885-6. 


ee me eet ee Se ee Ct Ae rol weet whe Pe ae eat REM 1 SAN ee oe 79 
LE wu pL SRN Gea] Wn Ae Bo idl a eee a Ua, De ee ee ere aN Tea ei Sie Fo A Sill Sy We Ie Rag a 183i 
POP OS ar NF dee Ie Ny hy Sin eet Bee etd Set a ET eR OD We A 84. 
PPI cars lini OTe areas. el en gg eo RE Oa Ren a DP ea 4 
Paneer © peeeerrertary ae | a a Wa Na ee eS oe ee ot Poe are ee 79 
Re CU Cee wee ete th ete te eek ie a, 2 lnk ec AER oe ee RIC. Pcie he Ce Ti 

488 

On books, applications not yet filled : 

re ee Sr ee OY oe th eee neon tues BoB oe We. ah eer frie 64 
peseireihy UR ep eR TA Ung IU ek AR res oR ed Pa ere in OS a ne ls ne Par Pw nc 131 
ies a lene tetas Oe ale uk on ee ee ae et ye Ore De oc dd oa 68 
ee CETL TTT errr ee tne, fg ae, a a Oe, aoe eh See 3 
ere en ee LGN Ay te bi ste et arte et Ao. a ek Cas 133 
aera Na TS Me CP eh SRM pcg CS BIC Leg A AN loc Li a eee 5 
Paice ai ee oe er ae i RS Ble ee i 5 

409 


December 7, 1886. 
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EXAMINATION OF LAKE MICHIGAMME. 


Set nets in 15 feet of water and caught suckers. 
Set nets in west end in 60 feet of water and caught lawyers. 

Set nets in southwest part in 90 feet of water and caught perch and suckers. 
Set nets in north part in 35 feet of water and caught perch and suckers. 

Set nets in north part in 6 feet of water and caught perch and suckers. 

Set nets in north part in 20 feet of water and caught lawyers. 

Depth of water in center of lake, 15 fathoms. 


PARKER AND GOODWIN. 


This blank must be filled out and sent to A. J. KELLOGG, Secretary, Detroit, Mich. 


STATE BOARD OF FISH COMMISSIONERS. 


REPORT OF SUPERINTENDENT OF FISHERIES. 


| la Accordance with Act 141, Laws of 1888. | 


Act 141, LAws oF 1888, or MicHiGgan—Section 4. All personsrhaving a residence in this State, 
engaged in fishing as a business, fora whole or any portion of a year, in any of the great lakes or 
Detroit River, shall. on or before the twenty-fifth day of November of each year, report to the Super- 
intendent of Fisheries, at Detroit, the amount in pounds of all the food fish caught by them during 
the year, together with the average price per pound. Any person neglecting or refusing to make the 
report provided for in this section, shall, upon conviction thereof, pay a fine of ten dollars and costs 
of suit, to be recovered by the Superintendent of Fisheries, or any one of the Fish Commission, in an 


action before any justice of the peace in the State of Michigan. 


Name of fishery, owner or operator 


P. O. address 


Species 
f 


oO mm 
Fish. Taken. 


Av. Pounds 
Per Fish. 


Whitefish 
Trout (lake)... - 


Herring sees 
Bassai tes ir8 
Sturgeon 


Pickerel 


Caviare 


All other kinds 


me ween ye 


Location of fishing station 


Description of Nets Used. 


& - 
No. of men employed 


Kind and No. of boats used 


Ay. Price 

Per Pound ‘ 

if , . | Length in 

Nets. Number. Fathowe: 
SUE aU Ye GS ees rer er el ae 
Bis Are POUT Gi UR Us ie Been ar a me 
Dee ae SEIN soe ee Sens ie tia Steen ieee 
ial ie aie e ae Trap and Wier siete Jo. S| eee 
Pps ts aaetache 3 By ice eh oa aie Catenin eal et eran Oe 


Remarks as to season—favorable or unfavorable; as to weather and catch. 
Signa bhure 2s Mee See eR ees ae 


Size 


of Mesh. 


6.—FINANCIAL STATEMENT. 


Wm. A. Butler, Jr., Treasurer, in Account with Board of Fish Commissioners of 
the State of Michigan. 


On ACCOUNT OF CURRENT EXPENSES. 


For fiscal year ending September 30, 18838. (From appointment as Treasurer 
to September 30, 18838.) : 


Received from State Treasurer (G5 ib W208 Bop aes Seg eee ea ame Lk ae ene cate | $2,500 00 | 
PIsDUPsemMments ase VOUCKEr Sus ues sets oe sonoeass i sce weet a an seme oe) tS O20" OG 
Peeea a Terre RTI GLISE TN Dare Cele ips aa ciel Gian die ee dead ono. Sn Swe uwew see eters Ne tees ods 579 44 


$2,500 00 | $2,500 00 


For fiscal year ending September 30, 1884: | 
Ala COICO LE IOCANO V Ole cae dee oct ste ee A, EO Che tea Yee ne ele a $579 44 


Received PEGM eS LAtOeLTOASULO bette, toot teen tale a RSE Ste Tee edlmaeb tat | 10,000 00 
MPM POLLED: SOULCOS eon 2: hn on ort DOCS Re we Me MELE Se SUE ENE Dros 811 21 
IS tirsemMenia Asser VOUGREr See see eo. eer ee Pe 2 ea US lies el eset og $11,407 76 
yee UECCTOMVGT CLINE VY Li eee tee oe es eat eh ee ote TS ere Seige hla nts ey HUW oem ot 17 11 
$11,407 76 | $11,407 76 
For fiscal year ending September 30, 1885: 
PEL ALCO O VOLO TAM he eee oe ene eer tee ic ee ee 1 Nae ee ie er Rs se $17 11 
Received SEO TICO LEE TOGGUTOR. no. phi ier Sac eon Uelsak ded Heune santos Wa ware $11,200 00 
SRE CH Si MOU TCR A i ui on 5 hgciaks wane us wekiand awa seuehe s aoe pews ed seks 78 73 
DIA MEESEMOEN GSS DOE VOUG MOT Ss ce ren eins ed te he Ue pe te he ci oan Re ee ee 10,659 16 


eer ene OTL IAC ere aes ea SP a ue Oe Ur Le ees ee oe i eee oer aie ek epee 8 ee sh 


$11,278 73 | $11,278 73 


OFFICE OF BOARD OF STATE AUDITORS, | 
Lansing, February 10, 1886. \ 

I hereby certify that the Board of State Auditors have this day examined the within account cur- 
rent of receipts and expenditures of Wm. A. Butler, Jr., Treasurer of the Fish Commission of the 
State of Michigan, and have carefully compared the amounts therein with his vouchers, and found 
the amount to correspond, and the balance on hand at thet date corresponds with the books of the 
Auditor General, and settlement has been made with him on that basis. 

Hy AS CONANT; 
Chairman Board of State Auditors. 
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Wm. A. Butler, Jr., Treasurer, in Account with Board of ‘Fish. Commissioners of - 
the State of Michigan. 


On ACCOUNT OF SPECIAL APPROPRIATIONS. 


For fiscal year ending September 30, 1883. (From appointment as Treasurer 
to September 30, 1883.) : 


Received trom State Treasurer, July 20722 ee ey a ae ea $5,000 00 

Sf Me se fe Septemiber:26 sees aos ce he ee a oe emer ten 5,000 00 
Disbursements as per Voucherss: sores oo ee Se Se eee See pete es ae eee $5,305 42 
BHlANCO ON MAND. Pe IAs aa L A oe canlase ned om pee e ee hems Reale ade eae Ee ere ae ae ae 4,644 58 


For fiscal year ending Septem her 30, 1884: 
Balance Carrliedeover owes tuys ee les eee SLs Rae ea lee ANTE DR Syke, se 7 $4,644 58 
IDISHULSEIMENTS'AS PEL VOUCHETS ace me ci ae me Sis a 9 1 ip us hear a eens a $4,644 58 


For fiscal year ending September 30, 1885: 


Received from State, Treasurerso.23 2! ee eS A ove ReGh Vk Dery eae $5,000 00 

ie ai: OPMER: BOURGES ole eee. hace al ee |e see nel ae eee ed 5 50 
Disbursements as per vouchers--..-.----- Mw rub inne rari i Gui a as laa ae See $3,013 52 
PeS1ANCO GUUDAICL. 26 i aie ek 2B ale Silene tks ES cn esr A sts Mn ee en 1,991 98: 


$5,005 50 $5,005 50 


OFFICE OF BOARD OF STATE AUDITORS, | 
Lansing February 13, 1886. \ 

J hereby certify that the Board of State Auditors have this day examined the within account cur- 
rent of reeipts and expenditures of William A. Butler, Jr., Treasurer of the Fish Commission of the - 
State of Michigan, and have carefully compared the amounts therein with his vouchers, and found 
the amounts to correspond, and the balance on hand at that time corresponds with the books of the 
Auditor General, and settlement has been made with him on that basis. 

H. A. CONANT, 
Chairman Board of State Auditors. 
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Wm. A. Butler, Jr., Treasurer of the Board of Fish Commissioners of the State of 
Michigan, in settlement with Board of State Auditors for year ending September 
30, 1886. 


CURRENT EXPENSES. 


Quarter ending December 31, 1885: | | 


aren cu han October LvtSbi eset nt... gia wats dnd oe eye onthe $602 46 
Cash EEC EER ES A AAS CABREL EAPO NY SALONA ORS Lee OR ian 9: 7 | 3,000 00 
Sy DEL CHES OEE GOR entre erat eet tte eae nto ae Ren pe eye Tee NE Om eae gs [8:2 Spe 1,201 59 
SESS MGI UR ess seme ete ee a Shea se ues eee eo Ue LE ay eee eed | $5,869 15 | 
Quarter ending March 31, 1886: 
Cash PEO Masih OLureASUlOrss os oe sass ketene Sens eee ie eee, ame ea er ne Sea 8,000 00 
Sar LAN TIMES IL EOE ae Sek sl Bie ele oa Jade speek a eee a aghlla e te ae NEO siaed gueeetes 70 60 
DI SUEACTO OL Lee men meee cee nao ee eS OS. Oost Uo omen eee ne ae eee 3,013 82 
Quarter ending June 30, 1886: 
Pernt OrCuein ten rednurer cits oh ik eee enh h ae eae 8 eas TEN) tS. 3,000 00 
BETTE SOILOU Loar tic: @ on hat hee eerie oie e eek) Cee ee eee Ne FS! Se eee | 93,004 61 
Quarter ending September 30, 1886: 
Cash PEOUMS CACC LL TOASULOL site ai rs Seen oe ne feo nen oe Sa se Nee eee | eee. S 3,000 00 
Sem LUNE AOUTOR Es aehel cia ae se eeec bs ei oa kes ated de dak hanes eeeee RC eek 50 10 
Disbursements ces 24 Lai ee so. Se MINE EEL Era 2. tea kck Met Le tae eo Senet 1,640 99 | 
Balancer f.8e 208 Ra ae Gn ae BA aN SAE OS oes Le eS 396 18 


$13,924 75 | $13,924 75 


Wm. A. Butler, Jr., Treasurer of the Board of Fish Commissioners of the State of 
Michigan in Seiilement with ple Board of State Auditors, for year ending Sep- 
tember 30, 1886. 


SPECIAL EXPENSES. 


| 
Quarter ending December 31, 1885: | 
Slee OL DAN. OCLODEIL, WGdeedste tame weet serene eres on ace este Slee suetingepuseaeece $1,991 95 
Cash Rey NTed OS CELE PORTE ROR ed BL ng A he a eae ad tie enon Saeed Maca mmes 3,000 00 
pure OLNET SOUTCOSE a nace ere eas sik Fee 9 eee SU > peed ea 9 Sime walt lee ie he ek tes A 36 75 
DESERET 0S meee aes Ca? Se le See yh CaN 2 al JE ee eS ule eS $2,420 76 
Quarter ending March 381, 1886: 
IDISDULSCINOU UA Sete ec ae ee dee Pe ee Soa ie eek cla SO I es SL As cl oe car es | 927 04 
Quarter ending June 30, 1886: | 
IDISMUTSEIMON (Rese fate te ee ae Rhee Te ee ee Ae icc des ox bawte wee deeneeee | 773 85 
‘Quarter ending September 30, 1886: | 
em TEL OTN tency Oe re te ee ee ee ai dia nig hs em Se ete ee bet han oe Sok 904 36 | 
Seu ETL CO em iene te eS ee See eee T(E sa eee eet” eee | 2 %2 
as | ss eit, 
| $5,028 73} $5,028 73 


OFFICE OF BOARD OF STATE AUDITORS, /| 
Lansing, October 27, 1886. ‘ 

I hereby certify that the Board of State Auditors have this day examined the account current of 
the receipts and expenditures of William A. Butler, Jr., Treasurer of the Board of Fish Commis- 
sioners, and carefully compared the amounts therein with his vouchers for the fiscal year ending 
September 30, 1886, and find his account current to agree with the account current on file in the 
Auditor General’s office, showing balance on hand at that date, and settlement was made with said 
treasurer on that basis. H. A. CONANT, 

Chairman of Board of State Auditors. 


7.—OTHER COMMISSIONS. 


NAMES AND ADDRESSES OF COMMISSIONERS OF FISHERIES. 


UNITED STATES, AT LARGE : 
Prof. Spencer F. Baird, Washington, D. C. 
Alabama : 
Col. D. R. Hundley, Madison. 
Hon. Charles 8. G. Doster, Prattville. 
Arizona : 
J. J. Gosper, Prescott. 
Richard Rule, Tombstone. 
J. H. Taggart, Business Manager, Yuma. 
Arkansas : 
James H. Hornibrook, Little Rock. 
H. H. Rottaken, Little Rock. 
California : 
R. H. Buckingham, President, Sacramento. 
Hon. A. B. Dibble, Secretary and Treasurer, Grass Valley. 
Thos. J. Sherwood, Marysville. 
Colorado : 
John Pierce, Denver. 
Connecticut : 
Dr. Wm. M. Hudson, Hartford. (Term expires August 26, 1889.) 
Robert G. Pike, Middletown. (Term expires March 8, 1889.) 
James A. Bill, Lyme. (Term expires Angust 26, 1887.) 
Delaware : 
Enoch Moore, Wilmington. (Term expires April 23, 1887.) 
Georgia : 
Hon. J. T. Henderson, Commissioner of Agriculture, Atlanta. 
Dr. H. H. Cary, Superintendent of Fisheries, LaGrange. 
i (Under the laws of the State these constitute the Board of Fish Commissioners. 
linois : 
N. K. Fairbank, President, Chicago. 
S. P. Bartlett, Secretary, Quincy. 
Maj. Geo. Breuning, Centralia. 
Indiana: 
Enos B. Reed, Indianapolis. (Term expires in 1887.) 
lowa : 
KE. D. Carlton, Spirit Lake. 
Kansas : 
S. Fee, Wamego, Pottawatomie county. 
Kentucky : 
Wm. Griffith, President, Louisville. 
P. H. Darby, Princeton. 
John B. Walker, Madisonville. 
Hon. C, J. Walton, Munfordville. 
Hon. John A. Steele, Midway. 
W.C. Price, Danville. 
Dr. W. Van Antwerp, Mt. Sterling. 
Hon. J. M. Chambers, Independence, Kenton county. 
A. H. Goble, Catlettsburg. 
J. H. Mallory, Bowling Green. 
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Maine: 
E. M. Stilwell, Commissioner of Fish and Game, Bangor. 
_Henry O. Stanley, Commissioner of Fish and Game, Dixfield. 
B. W. Counce, Commissioner of Sea and Shore Fisheries, Thomaston. 
Maryland : 
G. W. Delawder, Oakland. 
Dr. E. W. Humphries, Salisbury. 
Massachusetts : 
E. A. Brackett, Winchester. 
F, W. Putnam, Cambridge. 
E. H. Lathrop, Springfield. 
Michigan : 
- Dr. J. C. Parker, Grand Rapids. 
John H. Bissell, Detroit. 
Herschel Whitaker, Detroit. 
(W. D. Marks, Superintendent, Paris.) 
(A. J. Kellogg, Secretary, Detroit.) 
Minnesota : 
First District—Daniel Cameron, La Crescent. 
Second District—Wm. M. Sweney, M. D., Red Wing. 
Third District—Robt. Ormsby Sweeny, President, St. Paul. 
(S. S. Watkins, Superintendent, St. Paul.) 
_ Missouri : 
J. G. W. Steedman, M. D., 2,808 Pine Street, St. Louis. 
Gen. J. L. Smith, Jefferson City. 
H. M. Garliech, St. Joseph. 
Nebraska : 
W. L. May, Fremont. 
R. R. Livingston, Plattsmouth. 
B. E. B. Kennedy, Omaha. 
Nevada : 
W. M. Cary, Carson City. 
New Hampshire : 
Geo. W. Riddle, Manchester. 
E. B. Hodge, Plymouth. 
John H. Kimball, Marlboro. 
(Ek. B. Hodge, Superintendent.) 
New Jersey : 
Richard S. Jenkins, Camden. 
William Wright, Newark. 
F. M. Ward, Newton. 
New York: — 
Hon. R. Barnwell Roosevelt, President, 17 Nassau Street, New York. 
Gen. Richard U. Sherman, Secretary, New Hartford, Oneida county. 
Kugene G. Blackford, Fulton Market, New York. 
William H. Bowman, Rochester. 
Superintendent: Seth Green, Rochester. 
ie Secretary : H. H. Thompson, Post-office Box 25, New York. 
io: 
C. V. Osborn, President, Dayton. 
A. C. Williams, Secretary, Chagrin Falls. 
H. P. Ingalls, Huntsville. 
Jno. Hofner, Bellaire. 
C. W. Sadler, Sandusky. 
Pennsylvania : 
John Gay, President, Greensburg. 
H. H. Derr, Secretary, Wilkesbarre. 
Arthur Maginnis, Swift Water, Monroe county. 
A. M. Spangler, Corresponding Secretary, 512 Commerce Street, Philadelphia. 
Augustus Duncan, Treasurer, Chambersburg. 
Chas. Porter, Corry. 
Rhode Island : 
John H. Barden, Rockland. 
Henry T. Root, Providence. 
Wm. P. Morton, Providence. 
South Carolina : 
Hon, A. P. Butler, Commissioner of Agriculture, Columbia. 
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Tennessee : 
W. W. McDowell, Memphis. 
H. H. Sneed, Chattanooga. 
Edward D. Hicks, Nashville. 
Utah : 
Hon. John T. ane, Salt Lake City. 
Vermont : 
Hiram A. Cutting: Lunenburgh, 
Herbert Brainerd, St. Albans. 
Virginia : 
Col. Marshall McDonald, Berryville. 
Washington Territory : 
Albert T. Stream, North Cove, Pacific county. 
West Virginia : 
: ©. 8. White, President, Romney, 
W. A. Manning, Secretary, Talcott. 
F. J. Baxter, Treasurer, Braxton Court House. (Terms expire June 1, 1889.) 
Wisconsin : | 
The Governor, ex officio. 
Philo Dunning, President, Madison. 
C. L. Valentine, Secretary and Treasurer, Janesville. 
J. V. Jones, Oshkosh. 
A. V. H. Carpenter, Milwaukee. 
Mark Douglass, Melrose. 
Calvert Spensley, Mineral Point. 
(James Nevin, Superintendent, Madison.) 
Wyoming Territory : 
Otto Gramm, Laramie. 
(Dr. W.N. Hemt, Cheyenne, is Commissioner for Laramie county, and B. F. North- 
ington, Rawlins, is Commissioner for Carbon county.) 


CANADA, AT LARGE: 
Hon. John Tilton, Deputy Minister of Fisheries, Ottawa, Ontario. 
Province of New Brunswick : 
W. H. Venning, Inspector of Bisherice, St. John. 
Province of Nova Scotia : 
W. H. Rogers, Inspector, Amherst, 
A.C. Bertram, Assistant Inspector, North Sydney. 
Province of Prince Edward’s Island : 
J. H. Duvar, Inspector, Alberton. 
Province of Quebec : 
W. Wakeham, Inspector, Lower St. Lawrence and Gulf Division, Gaspé Basin. 
Province of British Columbia : 
Thos. Mowat, Acting Inspector, New Westmister. 
Province of Manitoba and Northwest Territories : 
Alex. McQueen, Inspector, Winnipeg, Manitoba. 
S. Wilmot, Superintendent of Fish Culture, Newcastle, Ontario. 
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